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Foreword 


This  1950  Supplement  to  Handbook  H28  (1944),  Screw  Thread  Standards  for 
Federal  Services,  replaces  and  augments  the  Supplement  issued  Jime  15,  1949.  The 
former  Supplement  is  reproduced  herein  with  the  exceptions  of  Section  1,  Appendix  6, 
and  Appendix  9,  which  are  superseded  by  Section  I,  Section  II,  and  Section  XV,  re¬ 
spectively,  in  this  supplement.  Sections  XVI  and  XVII  herein,  constitute  new  mate¬ 
rial.  In  order  to  preserve  the  topography  of  the  previous  Supplement,  Sections  II, 
XV,  XVI,  and  XVII  follow  the  Appendices. 

The  approval  of  these  standards  by  the  Federal  Departments  represented  on  the 
Interdepartmental  Screw  Thread  Committee,  as  indicated  on  page  v,  makes  them 
available  for  application  to  new  designs  and  for  acceptance  of  bolts,  screws,  nuts,  and 
other  threaded  products  that  conform  to  these  standards.  The  revision  of  the  Hand¬ 
book  in  its  entirety  will  follow  later. 

On  November  18,  1948,  the  Declaration  of  Accord  with  respect  to  the  Unification 
of  Screw  Threads  shown  on  the  opposite  page  was  signed  by  representatives  of  govern¬ 
ment  and  industry  of  Canada,  the  United  Kingdom,  and  the  United  States.  The 
publication  of  the  Interdepartmental  Screw  Thread  Committee,  which  was  referred  to 
in  the  Accord,  was  entitled.  Unified  Screw  Threads  as  Recommended  by  the  Interde¬ 
partmental  Screw  Thread  Committee.  The  proceedmgs  at  which  this  Accord  was 
signed  are  recorded  in  National  Bureau  of  Stand^ds  Circular  479,  Unified  Screw  Thread 
Standards. 

This  1950  Supplement  to  Handbook  H28  (1944)  includes  the  Unified  standards 
for  thread  form,  for  the  coarse-thread  series  in  mzes  from  %  inch  to  4  inches,  inclusive, 
and  for  the  fine-thread  series  in  sizes  from  K  inch  to  IK  inches,  inclusive,  as  agreed 
upon  at  the  time  the  Declaration  of  Accord  was  signed.  It  also  includes  subsequently 
agreed  upon  Unified  special  threads  and  American  National  diameter-pitch  combina¬ 
tions  that  have  not  been  recognized  as  Unified  standards,  but  for  which  allowances 
and  tolerances  have  been  formulated  in  accordance  with  the  principles  of  Unified 
threads.  Unified  threads  are  distinguished  from  others  by  the  inclusion  of  the  letter 
U  in  the  thread  designation.  To  emphasize  the  distinction,  bold-face  type  is  used 
throughout  the  tables.  Tables  of  tolerances,  allowances,  and  other  thread  data  for 
threads  of  spedal  diameters,  pitches,  and  lengths  of  engagement  are  also  included. 


E.  U.  Condon,  Chairman. 


Beclaratlon  of  Accord 


Bnilication  of  hereto  ‘Xhrtadt 


is  hertts  declard  that  tht  ondtragned  » reprtstntatioes  of  their  0ot)cmincnt 
and  IndOBtrg  jBodits,  charged  Uhth  the  development  of  standards  for  scrcto 
threads,  Sgree  that  the  standards  for  the  Unified  3tretD  IDreads  given  in  the 
pohlications  of  the  Committees  of  the  jBritish  Standards  Institntion,  Canadian 
Standards  SLosociation,  2imerican  Standards  Association  and  of  the  Interde' 
partmental  3crevi  TOiread  Committee  fnllill  all  of  the  basic  requirements  for 
general  interchangeabifitg  of  threaded  products  made  in  accordance  ttnth  ang  of 
these  standards. 

"Che  JBodies  noted  above  vnll  maintain  continnous  cooperation  in  the 
further  developent  and  extension  of  these  standards. 

^iptflinUlaslimfltiMi  ,  B.€.,  tfiis  i«th  dag  of  Aobembtr,  at  the 

Aational  jBarean  of  Standards  of  tbc  United  ^tatts. 


yh>Ui:^ 


ininistrg  of 'i:raile  and  Commerce,  Bominion  of  Canada 
Canadian  Standards  association 


JBritisli  Standards  Institotion 

Kepresentatitie  of  jBritish  Sndnstrg 

Bational  Korean  of  Standards 
B.  Bepartment  of  Commerce 
Interdepartmental  ^rrem  IQiread  Committee 

american  Standards  association 

i:he  american  ^ocietg  of  Mechanical  Engineers 

^ocietg  of  automotioe  i^ngineers 

^onsors  Council  of  Bnited  States  and  Bnited 
Eingdom  on  the  BniRcation  of  hereto  Clireads 


m 


APPROVAL  BY 

THE  SECRETARIES  OF  DEFENSE  AND  COMMERCE  AND 
THE  SECRETARIES  OF  THE  DEPARTMENTS  OF 
THE  ARMY.  NAVY,  AND  AIR  FORCE 

The  accompan3dng  1950  Supplement  to  Handbook  H28  (1944)  on 
Screw-Thread  Standards  for  Federal  Services,  submitted  by  the  In¬ 
terdepartmental  Screw  Thread  Committee,  is  hereby  approved  for 
use  by  the  Departments  of  Defense  and  Commerce.  Deviations 
from  these  standards  may  be  made  where  the  need  therefor  is  shown. 


Secretary,  Department  of  the  Amy. 
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1950  SUPPLEMENT  TO  SCREW-THREAD  STANDARDS  FOR 

FEDERAL  SERVICES  1944 


SECTION  I.  INTRODUCTION 


Pace  1,  revise  the  second  division  of  this  section 
as  foUows; 


3.  PERSONNEL  OF  THE  COMMITTEE 

The  personnel  of  the  Interdepartmental  Screw 
Thread  Committee  is  as  follows: 


Bepreaenting  the  Department  of  the  Army: 

Mb.  Stanlbt  FjlBBOW,  Industrial  Division,  Ordnance  Department, 
Demurtment  of  ttie  Stray,  Washington  2S,  D.  C. 

Mb.  Euobnb  Von  LosacH,  Sesearch  and  Development  Division,  Oillce  of 
the  Chief  of  Engineers,  Department  of  the  Army,  Washington  26,  D.  C. 

Representing  tile  Department  of  the  Navy; 

Mb.  Jaifia  W.  JaNKlNa,  Metallurgical  and  Mechanical  Branch,  Research 
Division  (Code  343),  Department  of  the  Navy,  Washii^on  25,  D.  C. 

Mb.  H.  B.  Botbwbll,  Engineering  Department,  D.  S.  Naval  Onn 
Factory,  Washington  26,  D.  C. 

Representing  the  Department  of  the  Air  Force; 

Mb.  ABTHtTB  F.  Wbntzbi.,  Air  Mattriel  Command  MCREXtT7-Engl- 
neering  Standards  Section,  Engineering  Division.  Wrlght-Patterson  Air 
Force  Base,  Dwton,  Ohio. 

Lt.  Cou  Ibvtno  H.  Habb,  ChieftStandards  Group  JOeputy  Chief  of  Stall 
Development,  Headquarters,  u.  S.  Air  Force,  Washington  26,  D.  O. 

Representing  the  Department  of  Commerce: 

Db.  Edwabd  U.  Condon,  chairman.  Director,  National  Bureau  of  Stand¬ 
ard^  Washington  26,  D.  C. 

Mr.  David  R.  Mulbb,  Oage  Section,  Optics  and  Metrology  Division, 
National  Bureau  of  Standards,  Washington  26,  D.  C. 

Mb.  Ibvtn  H.  Follmbb,  Secretary  and  Alternate,  Gage  Section,  Optics 
and  Metrology  Division,  National  Bureau  of  Standards,  Washington  26, 
D.  C. 

Liaison  Representatives  of  Sectional  Committees  Organized 
Under  the  Procedure  of  the  American  Standards  A8SO~ 
ciation  and  Sponsored  by  The  American  Society  of 
Mechanical  Engineers  and  the  Society  of  AtUomotive 
Engineers  or  the  American  Gas  Association: 

Mb.  WiixiAN  L.  Babth,  Executive  Secretary,  Engineering  Standards, 
General  Motors  Corporation,  3044  West  Grand  Blvd.,  Detroit  2,  Mich¬ 
igan.  (Member  of  ASA  Committees  Bl,  B2,  and  B18.) 

Mb.  H.  C.  Ebdman,  Technical  Asst,  to  Pres.,  The  National  Screw  A 
Manufoctoring  Co.,  2440  E.  7Sth  Street,  Cleveland  4,  Ohio.  (Member 
of  ASA  Committees  BI  and  B18.) 

Mb.  H.  W.  Robb,  Standards  Division,  General  Electric  Co.,  1  River 
Road,  Schenectady,  New  York.  (Member  of  ASA  Committees  Bl 
and  BI8.) 

Mb.  Padi.  G.  Schulz,  Assistant  Engineer  of  Standards,  Engineering  and 
Research  Division,  Crane  Co.,  836  S.  Michigan  Avenue,  Chicago  6,  Ill. 
(Member  ol  ASA  Committees  Bl  and  B2.) 

Mb.  Wh.  C.  Stbwabt,  Technical  Adviser,  Industrial  Fasteners  Institute, 
3648  Euclid  Avenue,  Cleveland  16,  Ohio.  (Member  of  ASA  Committees 
Bl  and  B18.) 

Mb.  Fbanb  P.  Tiscb,  Chief  Engineer,  PbeoU  Manufacturing  Co.,  6700 
Roosevelt  Road,  Chicago  60,  Dl.  (Member  of  ASA  Committee  Bl 
and  B18.) 

Subgroup  Members  Who  Participated  in  the  Preparation  of 
the  1950  Supplement: 

Mb.  R.  F.  Bosbon,  MXREXU7,  Wrlght-Patterson  Air  Force  Base, 
Daytou  Ohio. 

Mb.  R.  F.  Holmes,  AC  Spark  Plug  Div.,  General  Motors  Corp.,  Flint, 
Mlchtaw. 

Mb.  F.  F.  Jacobs,  Bur.  of  Aeronautics,  Dept,  of  the  Navy,  Washington  26, 
D,  C.  _ 

Mb.  b.  P.  Johnson.  Bur.  of  Ships,  Dept,  of  the  Navy,  Washington  25,  D.  C. 

Mb.  a.  M.  Kbonstadt,  Bur.  of  Ordnance,  U.  S.  Naval  Gun  Factory, 
Washington  26,  D.  C. 


SECTION  II.  NOMENCLATURE,  DEFINI¬ 
TIONS.  AND  LETTER  SYMBOLS 

[In  order  to  preserve  the  ty]X^(rsphy  of  the  previous 
Supplement,  the  revision  of  this  section  appears  herein 
beginning  on  page  35.] 

SECTION  III,  AMERICAN  NATIONAL 
FORM  OF  THREAD 

The  following  corrections  and  revisions  are  to 
be  inserted: 

Page  7,  table  1,  col.  15,  change  “.09622”  to 
“.09623.” 

Pi^es  9  and  13,  Figures  4  and  7,  change 
“2XP.  D.  TOL.  ON  radius”  to  “TOLERANCE  ON 
MAJOR  DIAMETER  OF  SCREW  IB  TWICE  THE  TOLER¬ 
ANCE  ON  PITCH  DIAMETER.” 

Pages  9,  13,  16,  19,  Figures  4,  7,  10,  13,  change 
“tables  7  to  16,  inclusive”  to  “tables  16,  24, 

2TC. 

Pages  19  to  23.  Delete  class  4  here  and  wher¬ 
ever  it  appears  elsewhere. 

Pages  23  to  28.  5.  Class  5  Fit. — 

The  following  is  a  resolution  agreed  upon  bv  a 
subcommittee  of  the  Interdepartmental  Screw 
Thread  Committee,  Mr.  W.  S.  Brown,  chairman, 
(American  Locomotive  Co.,  Schenectady,  N.  Y.), 
appointed  to  investigate  the  class  5  fit: 

In  view  of  the  well-recognised  fact  that  figures  for 
pitch  diameter  tolerances  for  interference  thread  fits, 
ublished  in  the  1944  edition  of  the  H28  Handbook, 
ave  not  produced  an  all-round  satisfactory  solution 
to  the  difficulties  inherent  in  the  older  “Tentative 
Class  6”  and  have  not  been  widely  accepted  commer¬ 
cially;  and  in  view  of  the  large  amount  of  work  neces¬ 
sary  to  produce  some  possibly  improved  system  of  tol¬ 
erances,  it  is  the  opinion  of  this  subcommittee  that  the 
status  shown  in  the  HS8  (.1948)  Handbook  be  restored. 
This  includes  the  “  Tentative  Class  5”  and  the  “Alterna¬ 
tive  Class  6”  Tolerances  and  comments  relative  to  gaging. 
This  restoration  would  stand  until  a  further  investiga¬ 
tion  of  the  whole  subject  can  be  made. 

The  subcommittee  further  is  of  the  opinion  that  po¬ 
tential  difficulties  of  moderate  lead  error  are  probably 
minimized  by  effects  produced  during  mating  of  the 
studs  and  tapped  holes.  Thus,  pitch  diameter  should 
be  measured  directly  across  opposing  threads  and 
grooves,  that  is,  not  bt  ring  gage.  Lead  error 
should  be  checked  by  independent  means  to  prevent 
mating  of  parts  with  excessive  amounts. 

The  following  discussion  of  interference  thread 
fits  was  also  submitted  by  the  chairman  of  the 
subcommittee: 

It  is  recognized,  from  the  outset,  that  the  problem 
of  producing  and  mating  external  and  internal  compo¬ 
nents  of  interference  th^d  fits  involves  so  many  vari- 
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Hamdbooka  of  the  National,  Bureau  of  Standards 


aUw  that,  in  the  present  state  of  the  mechanical  arts, 
it  is  virtuaily  impossible  to  set  up  standards  which 
will  satisfy  all  the  requirements.  Most  users  app^r 
to  find  it  necessary  to  use  some  version  of  the  principle 
of  “selection”  or  ‘mtting”  for  at  least  a  portion  of  their 
products.  The  main  requirements  of  an  interference 
fit  am>ear  to  be; 

(a)  &ough  interference  allowance  between  pitch  diam* 

eters  of  minimum  metal  studs  and  tapped  holes  to 
create  sufficient  grip  to  prevent  unscrewing  the 
stud  when  the  nut,  which  holds  the  joint,  is  backed 
the  outer  end  of  the  stud. 

(b)  Tolerances  on  the  i>itoh  diameter  of  the  studs  and 

tapped  holes,  minimum  values  of  which  are  set  by 
currently  commercially  available  equipment  and 
practices. 

(c)  Possibility  of  assembling  the  maximum  interference 

fit  as  produced  by  mating  maximum  metal  studs 
and  maximum  metal  tapped  holes.  This  fit  de¬ 
rives  from  the  accumulation  of  the  allowance  (par. 
a),  the  two  maximum  limits  of  tolerances  (par.  b), 
of  the  stud  and  tapped  hole,  and  the  added  effects 
of  lead  error  and  error  in  half-angle  of  the  thread 
section. 

(d)  In  many  eases,  attempts  to  mate  such  maximum 

metal  components  result  in  seizure  by  galling,  it 
being  impossible  to  screw  the  stud  either  further 
b  or  out.  Other  studs  break  during  driving.  Due 
to  this  condition  it  is  often  expedient  to  pare  the 
maximum  interferences  to  amounts  which  permit 
practical  assembly.  This  in  turn  pares  one  or  both 
m  the  component  maximiiTn  metal  limits  below  those 
desirable  to  producers  of  components.  The  tables 
of  pitch  diameter  tolerances  given  as  “tentative” 
in  publications  up  to  and  including  H28  (1942), 
favored  the  producers  of  studs.  Due  to  com¬ 
plaints  from  prominent  users,  a  tentative  “alter¬ 
native”  standard  was  added  in  the  H28  (1942)  edi¬ 
tion.  This  gave  more  tolerance  to  the  producers 
of  tapped  holes,  largely  by  reducing  the  tolerances 
permitted  for  the  mating  studs.  In  H28  (1944) 
the  “alternative  standard”  became  the  only  set  of 
fibres  printed,  the  older  “tentative”  figures  being 
euminated.  It  is  now  apparent  that  commercial 
manufacturers  of  studs,  and  many  private  manu¬ 
facturer^  have  not  accepted  the  1944  tolerances  for 
studs,  ^me  stud  users  have  adopted  the  1944 
tolerances  for  holes.  Possibly  some  users  have 
mated  manufacturer’s  studs  in  the  wider  toleranced 
holes  resulting  in  fits  which  were  not  tight  enough. 
Some  stud  manufacturers  have  warned  their  cli¬ 
ents  but  this  warning  should  be  issued  by  all  who 
retain  the  older  practice. 

In  accordance  with  the  above  resolution,  the  ten¬ 
tative  class  5,  as  published  in  Handbook  H28 
(1942),  is  republished  below,  and  the  class  5  fit,  as 
published  in  Handbook  H28  (1944),  is  restored  as 
the  alternative  class  5  fit. 


5.  Tentative  Class  5  Fit. — (a,  b,  c,  d,  e,  and 
f).  As  in  H28  (1944). 

(e)  Allowance  and  toUranee  values. — ^Allowances 
and  tolerances  are  specified  in  tables  6 A  and  7 A  for 
coarse-threaded  and  fine-threaded  studs  set  in  hard 


materials — namely,  cast  iron,  steel,  and  bronze. 
These  are  based  upon  data  obtained  in  an  experi¬ 
mental  investiration  and  fulfill  the  conditions  ou^ 
lined  in  the  above  specifications.  The  system  is 
medicated  upon  the  use  of  the  gaging ^stem  out¬ 
lined  in  the  following  paragraph.  (Tnis  gaging 


’stem  corresponds  to  that  given  on  page  234  of 
'andbook  H28  (1942),  modified  in  accordance 


with  the  resolution  quoted  above,  and  substitutes 
for  par.  2  of  section  (C),  page  41,  H28  (1944)  for 
the  alternate  class  5  fit.) 

(h)  Oages  and  gaging. — The  relatively  dose  lim¬ 
its  on  pitch  diameter  specified  for  the  class  5  fit 
necessitate  careful  and  accurate  gaging  of  both  the 
stud  and  the  tapped  hole. 

The  pitch  diameter  of  the  stud  should  be  gaged 
by  means  of  a  cone-pointed  snap  gage,  see  p.  41, 
H28  (1944),  or  measured  by  means  of  a  thread  mi¬ 
crometer,  see  p.  239,  H28  (1944).  The  major  diam¬ 
eter  may  be  gaged  by  means  of  “go”  and  “not  go” 
plain  rii^  or  snap  gages.  Lead  error,  thread  angle, 
minor  diameter,  and  thread  form  should  be  checked 
W  means  of  a  projection  comparator,  see  p.  239, 
H28  (1944),  or  other  independent  means.  The 
minor  diameter  of  the  stud  should  preferably  be 
maintained  near  the  maximum  limit. 

The  hole  should  be  gaged  by  means  of  minimum 
and  maximum  limit  thread  plug  gages,  and  the 
minor  diameter  by  means  of  “go”  and  “not  go” 
plain  plug  ^ges,  after  threading. 

(i)  Idmiting  dimensions. — ^The  tables  of  limit¬ 
ing  dimensions  for  the  class  5  fit  are  included  in 
section  IV,  herein,  as  tables  17A  and  25A. 
Caution;  Studs  made  to  the  tentative  class  5 
tolerances  will  not  produce  a  satisfactory  inter¬ 
ference  fit  when  assembled  with  holes  made  to 
the  alternate  class  5  tolerances. 


Table  6A.  Class  6  fit  for  threaded  studs,  allowances  and 
tolerances  for  studs  and  tapped  holes,  coarse  threaded 
studs  in  hard  materials 


Sizes 

Threads 

per 

Interference  oa 
pitch  diameter 

Pitch  diameter 
tolerances  > 

Errors  in  half  angle 
consuming  one 
half  of  pitch  di¬ 
ameter  tolerances 

mcD 

Mini- 

mom 

Maxi* 

mnm 

Stud 

Tapped 
hole  > 

Stud 

Tapped 

hole 

1 

2 

3 

4 

5 

6 

7 

8 

Inch 

/tick 

Inch 

Inch 

1 

1 

Dee  Min 

M— . 

20 

0.0003 

0.0018 

0.0007 

0.0008 

0 

16 

0 

25 

Me . 

18 

.0008 

.0040 

.0020 

.0015 

0 

41 

0 

31 

H. . 

16 

.0005 

.0045 

.0024 

.0016 

0 

44 

0 

29 

Ms . 

14 

.0006 

.0050 

.0026 

.0018 

0 

42 

0 

29 

H . 

13 

.0007 

.0055 

.0029 

.0019 

0 

44 

0 

28 

Me . 

12 

.0008 

.0060 

.0032 

.0020 

0 

44 

0 

28 

H- . 

11 

.0008 

.0060 

.00.31 

.0021 

0 

39 

0 

26 

H . 

10 

.0009 

.0065 

.0033 

.0023 

0 

38 

0 

26 

H . 

9 

.0010 

.0065 

.0031 

.0024 

0 

32 

0 

25 

1 . 

8 

.0011 

.0065 

.0027 

.0027 

0 

25 

0 

25 

IH . 

7 

.0011 

.0065 

.0024 

.0030 

0 

19 

0 

24 

IM . 

7 

.0012 

.0065 

.0023 

.0030 

0 

18 

0 

24 

IH.. . 

6 

.0012 

.0065 

.0017 

.0036 

0 

12 

0 

25 

IH - 

6 

.0013 

.0070 

.0021 

.0036 

0 

14 

0 

25 

I  inasmach  as  a  moderate  difterence  in  lead  between  stud  and  tapped  bole 
(about  O.OOS  inch  per  inch)  has  been  shown  to  improve  the  quaiity  of  a  stud 
fit  having  minimum  pitch  diameter  interference,  no  lead  tolerance  is  specified. 
Therefore,  the  tolerances  spedfled  for  pitch  diameter  include  all  errors  of 
pitch  diameter  and  angle  but  not  of  lead.  (See  “3.  Oages  and  gaging”  here¬ 
in).  Excessive  lead  errors,  however,  should  be  avoided,  as  they  increase  the 
tendency  of  the  stud  to  loosen  when  subjected  to  load.  Columns  7  and  8 
give,  for  information,  the  errors  in  angle  which  can  be  compensated  for  by  half 
the  tolerances  or  pitch  diameter  riven  in  columns  5  and  6. 

*  The  tolerances  on  the  tapped  hole  given  in  column  6  are  tbe  same  as  those 
specified  for  class  4  fit  screws  and  nuts,  with  tbe  exception  of  tbe  H-incb  site. 
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TABI4X  7A.  CUut  5  fit  far  threaded  etude,  edlowaruee  and 
toleraneee  far  etude  and  tapped  hciee,  fine-threaded  etude 
in  hard  materiale 


SlMf 

Thnads 

per 

Inch 

Ihterferenoe  <ni 
pitch  diameter 

Pitch  diameter 
toleranoee  i 

Eirore  in  half  angle 
consnmlng  (me 
half  of  pitch  di¬ 
ameter  toleranoee 

Minl- 

mnm 

Maxl- 

mtum 

Stud 

Tapped 

bolei 

Stnd 

v 

1 

3 

3 

4 

8 

8 

7 

8 

Indt 

Inch 

Inch 

/nek 

Dee  Min 

Dee  Min 

M . 

38 

0.0008 

0.0034 

0.0018 

0.0011 

0 

88 

0 

38 

. 

24 

.0008 

.0037 

.0030 

.0012 

0 

88 

0 

33 

H- . 

24 

.0008 

.0044 

.0028 

.0012 

1 

11 

0 

33 

. 

M 

.0006 

.0044 

.0038 

.0013 

0 

87 

0 

30 

H . 

20 

.0007 

.0080 

.0030 

.0013 

1 

9 

0 

30 

M« . 

18 

.0007 

.0080 

.0028 

.0018 

0 

88 

0 

31 

H . 

18 

.0008 

.0088 

.0033 

.0018 

1 

8 

0 

31 

H . 

18 

.0008 

.0080 

.0038 

.0018 

1 

4 

0 

39 

W . 

14 

.0008 

.0081 

.0038 

.0018 

0 

88 

0 

20 

1 . 

14 

.0009 

.0089 

.0042 

.0018 

1 

7 

0 

39 

m . 

13 

.0009 

.0087 

.0038 

.0020 

0 

S3 

0 

38 

IM . 

13 

.0011 

.0080 

.0029 

.0030 

0 

40 

0 

28 

IH . 

13 

.0011 

.0088 

.0034 

.0020 

0 

33 

0 

28 

IH . 

13 

.0013 

.0080 

.0018 

.0020 

0 

38 

0 

28 

I  Inasmuch  as  a  moderate  difference  in  lead  between  stud  and  t(4>ped  hole 
(about  OiXU  inch  per  inch)  has  been  shown  to  improve  the  qmdity  of  a  stud 
nt  having  minimum  pitch  diameter  Interference,  no  lead  toleranoe  is  spe¬ 
lled.  Therefore,  the  tolerances  specified  for  pitch  diameter  include  all  errors 
of  pitch  diameter  and  angle  but  not  of  lead.  (See  “3.  Oages  and  gag^’’ 
herein.)  Excessive  lead  errors,  however,  should  be  avoided,  as  they  mcreaae 
the  tendency  of  the  stud  to  loosen  when  snblected  to  load.  Columns  7  and 
8  give,  for  information,  the  errors  in  angie  which  can  be  compensated  for  by 
b^  the  tolerances  on  pitch  diameter  given  in  columns  8  and  8. 

>  The  tolerances  on  the  tapped  hole  given  In  column  6  are  the  same  as  those 
spedfled  for  class  4  fit  screws  and  nuts. 


Page  29.  Change  paragraphs  1  and  2  to  read  as 
follows: 

1.  Object  op  Gaging. — The  final  results  sought 
by  gaging  are  to  secure  interchangeability,  that  is, 
the  assembly  of  mating  parts  without  selection  or 
fitting  of  one  part  to  another,  and  to  insure  that  the 
product  conforms  to  the  specified  dimensions 
within  the  limits  of  variation  establishing  the  clos¬ 
est  and  loosest  conditions  of  fit  permissible  in  amr 
given  case,  as  provided  for  in  the  foregoing  specifi¬ 
cations.  This  is  accomplished  usually  by  the  use 
of  plug  and  ring  thread  gages.  This  requires  the 
use  of  maximum-metal  limit  gages  known  generally 
as  “go”  gages  which  control  the  minimum  looseness 
or  maximum  tightness  in  the  fit  of  mating  parts, 
and  which  accordingly  control  interchangeability, 
and  the  use  of  minimum-metal  limit  gages  known 
generally  as  “not  go”  gages  which  limit  the  amoimt 
of  looseness  between  mating  parts,  and  thus  con¬ 
trol  in  large  measure  the  proper  fvmctioning  of  the 
parts. 

2.  PxjKPOSE  OP  Limit  Gages. — The  maximum- 
metal  limit  or  “go”  gages  control  the  extent  of  the 
tolerance  in  the  direction  of  the  limit  of  maximum 
metal,  and  represent  the  maximum  limit  of  exter¬ 
nal  treads  and  the  minimum  limit  of  internal 
threads.  To  pass  inspection,  parts  must  be  accept¬ 
able  to  proper  “go”  gages,  and  such  mating  parts 
will  always  assemble.  Successful  interchangeable 


manufacturing  has  been  carried  on  for  many  years 
with  the  use  of  “go”  gages  only. 

“Not  to”  gagra  control  the  extent  of  the  toler¬ 
ance  in  the  direction  of  the  limit  of  minimum  metaJ, 
and  represent  the  minimum  limit  of  external 
threads  and  the  maximum  limit  of  internal  threads. 
All  parts  shall  be  accepted  if  an  approved  “not  go” 
garo  does  not  enter  or  is  not  entered,  or  if,  on  or 
before  the  third  turn  of  assembly,  a  definite  drag  is 
obtained  which  is  the  result  of  metal  to  metal  con¬ 
tact  simultaneously  on  both  flanks  of  the  tiu’ead  at 
a  number  of  counter  positioned  points.  Beyond 
this  point  the  g&ge  shall  not  be  forced  by  applying 
a  torque  sensiUy  greater  than  that  already  applied 
to  obtain  the  drag  fit. 

This  definition  applies  only  to  the  use  of  “not  go” 
plug  and  ring  thread  gages.  This  requirement  is 
to  preclude  any  possiDility  of  accepting  internal 
threads  that  are  oversize  for  more  that  three 
threads  or  accepting  external  threads  that  are  un¬ 
dersize,  at  the  entering  end,  for  more  than  three 
threads.  The  requirements  of  extreme  applications 
such  as  exceptionally  thin  or  ductile  material, 
small  number  of  threads,  etc.,  may  necessitate 
modification  of  this  practice. 

An  approved“not  go”  thread  gage  is  one  of  nom¬ 
inal  size  at  the  minimum  metal  product  limit  with 
tolerance  inside  this  limit,  as  shown  in  tables  9  and 
10.  In  case  the  product  is  so  close  to  the  mini¬ 
mum  metal  limit  that  its  acceptability  is  doubtful, 
a  “not  go”  inspection  gage  which  is  at,  rather  than 
within,  this  limt  may  be  used.  See  paragraph  3, 
page  42.  Furthermore,  the  purchaser  can  elect  to 
use  an  inspection  “not  go”  gage  with  tolerance  out¬ 
side  the  minimum  metal  product  limit.  See  par.  6 , 
page  31.  ^ 

There  is  a  broad,  general  principle  in  regard  to 
limit  gages  which  should  be  kept  in  mind;  a  maxi¬ 
mum-metal  limit  or  “to”  gage  should  check  simul¬ 
taneously  as  many  elements  as  possible,  a  mini¬ 
mum-metal  limit  gage,  to  be  effective,  can  check 
but  one  element.  By  “effective  inspection”  is 
meant  assurance  that  specified  requirements  in  re- 
TOrd  to  size  are  not  exceeded.  A  minimum-metal 
limit  or  “not  go”  thread  gage  made  to  check  the 
pitch  diameter  is  usually  sufiScient  for  practical 
purposes.  The  minimum-metal  limit  gage  is  made 
to  approximate  a  gage  for  checking  pitch  diameter 
only,  by  reducing  both  the  length  of  the  thread 
flank  and  the  length  of  thread.  It  is  nece^ary 
that  the  crest  of  the  thread  be  removed  so  that  the 
major  diameter  of  the  plug  gage  shall  be  less  than 
that  specified  for  the  “go”  plug  gage  and  the  minor 
diameter  of  the  ring  gage  snail  be  greater  than  that 
specified  for  the  “go”  ring  gage.  A  correspond- 
ingly  greater  width  of  relief  should  be  provided  at 
the  root  of  the  thread  of  the  “not  go”  gage  than  of 
the  “go”  gage. 

The  truncation  of  the  major  diameter  of  the 
thread  of  the  “not  go”  thread-plug  gage  shall  be 
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ludb  that  the  width  of  flat  will  be  approximately 
tqual  to  |i/4,  and  the  truncation  of  the  minor  diam- 
)ter  of  the  thread  ot  the  ‘‘not  go”  thread-ring  ga^ 
hall  be  such  that  the  width  of  flat  will  be  Zpji. 
[See  “thread  form  of  thread  plug  and  ring  gages,” 
>.  32,  H28  (1944).  On  account  of  manmacturing 
xmditions  incidental  to  the  production  of  generm 
lurpOse  nuts,  it  mav  be  necessary,  upon  agreement 
>etween  the  manufacturer  and  the  user,  to  mod- 
fy  this  practice. 

Page  30,  2d  col.,  par.  5  (b),  lines  5  to  11,  change 
iwo  sentences  to  read: 

“Threaded  setting  plugs  are  of  two  standard 
leeigns,  which  are  designated  as  “basic-form  set- 
tin^lura”  and  “truncated  setting  plugs.” 

‘^^e  oasic-form  setting  plug  is  one  having  a 
vidth  of  flat  at  the  crest  equal  to  p/8.” 

Page  31,  1st  col.,  line  9,  insert  after  “deter¬ 
mined”:  “In  setting  the  ring  gage,  extreme  care 
should  be  taken  to  prevent  damage  to  the  crest 
of  the  full  portion  of  the  setting  plug.” 

Pages  31  to  34,  “1.  Gaqe  Tolerances”,  revise 
bo  read  as  follows: 

1.  Gage  Tolerances. — Screw-thread  gages  for 
classes  1,  2,^  and  5  are  classified  according  to 
accuracy  as  W,  X,  and  Y,  the  W  gages  being  the 
most  accurate.  The  tolerance  limits  on  W  and  X 
gages  coincide  with  the  extreme  product  limits. 
The  tolerance  limits  on  Y  “go”  gages  are  placed 
inside  of  the  extreme  product  Imits  to  provide 
allowance  for  wear  of  tne  gages.  The  tolerances 
on  all  minimum-metal  limit  or  “not  go”  gages, 
however,  are  applied  from  the  extreme  product 
limit.  The  selection  of  gages  from  among  these 
designations  for  use  in  the  mspection  of  t&eaded 
product  depends  entirely  upon  the  specifications 
for  the  product.  See  “recommended  gage  prac¬ 
tice,”  p.  41,  H28  (1944). 

Page  32,  2d  col.,  par.  2  (a),  lines  9  through  17, 
change  to  read: 

“A  relief  shall  be  provided  at  the  root  of  the 
‘go’  thread  plug  or  ring  gage,  the  maximum  width 
of  which  is  one-eighth  of  the  pitch.  This  relief 
may  be  an  extension  of  the  sides  of  the  thread 
from  the  position  corresponding  to  this  maximum 
width  toward  a  sharp  V.  The  ‘go’  thread  ring 
gage  shall  clear  the  maxuncm  major  diameter  of 
the  screw,  and  the  ‘go’  thread  plug  gage  shall 
clear  the  minimum  minor  diameter  of  the  nut.” 

Page  32,  2d  col.,  par.  2  (b),  change  to  read: 

“(b)  ‘Not  go’  thread  gages. — (1)  The  maximum 
maior  diameter  of  the  ‘not  go’  thread  plug  gage 
shall  be  equal  to  the  maximum  pitch  diameter  of 
the  nut  plus  2A/3.  This  corresponds  to  a  width  of 
Sat  at  the  crest  of  the  gage  equal  to  one-fourth  of 
the  pitch.  However,  the  maximum  major  di¬ 
ameter  of  the  thread  plug  gage  shall  not  exceed® 
the  minimum  major  diameter  of  the  nut  minus 
0.05^. 

“(2)  The  minimum  minor  diameter  of  the  ‘not 
go’  thread  ring  gage  shall  be  equal  to  the  mini¬ 


mum  pitch  diameter  of  the  screw  minus  hjZ- 
This  corresponds  to  a  width  of  flat  at  the  crest  of 
the  gage  equal  to  three-eighths  of  the  pitch. 
However,  the  minimum  minor  diameter  of  the 
thread  ring  gage  shall  not  be  less  than  the  mini¬ 
mum  minor  diameter  of  the  nut  plus  0.05A.  This 
requirement  is  necessary  to  insure  that  the  minor 
diameter  of  the  ‘not  go’  thread  ring  gage  is  not 
less  than  the  minor  diameter  of  the  ‘go’  ring  gage, 
which  can  occur  with  a  three-eighths  pitch  flat  on 
the  ‘not  go’  thread  ring  crest  when  there  is  a  pitch 
diameter  allowance  on  the  screw  combined  with  a 
laige  pitch  diameter  tolerance.® 

(3)  A  relief  shall  be  provided  at  the  root  of  the 
“not  go”  thread  plug  or  thread  ring  gage,  the 
width  of  which  is  approximately  one-fourth  of  the 
pitch.  In  small  diameters  and  fine  pitches,  this 
relief  may  be  an  extension  of  the  sides  of  the 
thread  from  the  position  corresponding  to  this 
approximate  width  toward  a  sharp  V.  Thus, 
contact  of  the  thread  gage  can  occur  on  the  sides 
of  the  threads,  but  not  on  the  crest  or  root.  Also 
the  effect  of  angle  error  on  the  fit  of  the  gage  with 
the  product  is  minimized.  The  “not  go”  thread 
ring  gage  shall  clear  the  maximum  major  diameter 
of  the  screw,  and  the  “not  go”  thread  plug  gage 
shaU.  clear  the  minimum  mmor  diameter  of  the 
nut.  The  above  requirements  are  illustrated  in 
figure  20. 

3.  Thread  Form  of  Setting  Plug  Gages. — 
The  specifications  for  thread  form  of  setting  plug 
gages  are  stated  in  detail  below,  and  are  sum¬ 
marized  in  table  8  and  figures  21  and  21A. 

(a)  Truncated  or  basic-form  maximum-metal 
limit  thread  setting  plugs. — (1)  The  major  diame¬ 
ter  of  the  basic-form  setting  pli^,  and  of  the  full 
portion  of  the  truncated  maximum-metal  limit 
thread  setting  plug  corresponds  to  basic  American 
National  form  (one-eighth  pitch  flat)  with  a  plus 
gage  tolerance. 

(2)  The  major  diameter  of  the  truncated  por¬ 
tion  of  the  truncated  maximum-metal  limit  setting 
plug  is  the  same  as  the  minimum  major  diameter 
of  the  screw  with  a  minus  gage  tolerance. 

(3)  A  relief  shall  be  provided  at  the  root  of  the 
maximum-metal  limit  thread  setting  plug  gage, 
the  maximum  width  of  which  is  one-fourth  of  the 
pitch.  This  relief  may  be  an  extension  of  the 
sides  of  the  thread  from  the  position  correspondii^ 
to  this  maximum  width  toward  a  sharp  V. 

(b)  Truncated  minimum-metal  limit  thread  setting 
plugs. — (1)  The  major  diameter  of  the  full  por¬ 
tion  of  the  minimum-metal  limit  thread  setting 
plug  shall  be  the  same  as  that  of  the  maximum- 
metal  limit  thread  setting  plug  of  the  same  nom¬ 
inal  size  and  having  American  National  form,  with 
the  tolerance  taken  plus,  but  with  the  following 

'  Tbis  condition  occurs  in  connection  with  small  sizes  of  class  1  coarse  and 
fine  series  threads  and  may  occur  for  extreme  combinations  of  large  diameter 
and  fine  pitch  of  class  1  thresuis  of  special  diameters,  pitches,  and  lengths  of 
engagement. 
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Fiottbb  20. — Thread  form  of  thread  plug  and  ring  gages. 

Nora.— For  alternate  claas  S  tbe  minor  diameter  of  the  “go”  ring  gage  is  larger  than  that  for  the  other  classes  by  the  amount  of  the  allowance. 


exceptions;  In  no  case  shall  the  width  of  flat  at 
the  crest  be  less  than  0.001  inch.  This  exception 
represents  the  maxinium  practicable  sharpness  of 
the  crest  of  the  setting  plug  thread. 

When  this  exception  applies,  the  thread  root  of 
a  “not  go”  thread  ring  set  to  fit  the  plug  may  not 
clear  the  maximum  major  diameter  of  the  screw. 
Therefore,  the  ring  gage  should  be  made  with,  and 
optically  inspected  for,  ample  depth  of  root  clear¬ 
ance.  (For  revised  major  diameters,  see  table  A, 

p.  16.) 

(2)  The  truncation  at  the  major  diameter  of  the 
truncated  portion  of  the  minimum-metal  limit 
thread  setting  plug  shall  be  one-sixth  of  the  basic 
thread  depth  from  full  American  National  form. 
Thus,  the  major  diameter  is  equal  to  the  pitch 
diameter  of  the  g^e  plus  two-t^ds  of  the  basic 
thread  depth,  with  the  tolerance  taken  minus. 

(3)  A  relief  shall  be  provided  at  the  root  of  the 
minimum-metal  limit  thread  setting  plug  gage,  the 
width  of  which  is  approximately  one-fourth  of  the 


pitch.  This  relief  may  be  an  extension  of  the  sides 
of  the  thread  from  the  position  corresponding  to 
this  approximate  width  toward  a  sharp  V. 

(c)  Basic-form  minimum-metal  limit  thread  set¬ 
ting  plugs. — (1)  The  major  diameter  of  the  basic- 
form  minimum-metal  limit  thread  setting  plug 
shall  be  such  that  the  minimum  width  of  flat  at 
crest  equals  p/8;  that  is,  the  maximum  major 
diameter  equms  the  minimum  pitch  diameter  plus 
the  basic  thread  depth,  h. 

(2)  A  relief  shall  be  provided  at  the  root  of  the 
minimum-metal  limit  thread  setting  plug  gage, 
the  width  of  which  shall  be  approximately  one- 
fourth  of  the  pitch.  This  relief  may  be  an  exten¬ 
sion  of  the  sides  of  the  thread  from  the  position 
corresponding  to  this  approximate  width  toward 
a  sharp  V. 

Pages  35  and  36,  table  8,  revise  as  herein. 

Page  37,  table  9,  add  to  footnote  3  the  follow¬ 
ing:  The  cumulative  tolerance  applies  plus  from 
the  minimum  pitch  diameter  limit  of  thread  plug 
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Tabu  8.  Spteifieatums  for  thread  form,  i^or,  pitch,  and  minor  diametera,  and  direction  of  gage  teiUrancea  of  gagea  for 

American  National  form,  and  atraiglU  pipe  thread  form  of  thread  * 


Pitch  diameter 


Minor  diameter 


Diree- 

Width  of 


Mnamm-MnaL  Ldir  ob  “Not  Ok)” 

Oaoia 

Thread  ping .  Max£.+tt/3,bnt 

not  to  exceed 
min  D.— 0.0M. 

Thread  ling . 


ISaeic  form  Mtting  ping,  an  threads.  .. . 
Tmncated  setting  phi^  all  threads: 

Pull  portion . 

Tnuusted  portion . 

Plain  snap  gags,  all  threads . 

Plain  plag^gsge,  all  threads... . 

Plain  cfaM  ping  gages  for  thread  ting 


>  The  symbols  used  in  this  table  are  as  follows: 

h/“0.8498Hp  for  American  National  form. 

a  naslo  aeptn  or  t“™»<»|»0.(!68026p  for  straight  pipe  thread  form,  except  Dryseal.  (Bee  table  72,  col.  8,  p.  136,  H28(1944). 
p~pitcfa.  ^.-pitch  diameter  of  nut. 

i^—majw  diameter  of  gage.  £,»pitch  diameter  of  screw. 

i>.— major  diameter  of  nnt.  K,-mlnor  diameter  of  thread  ring  gage. 

D.— major  diameter  of  screw.  minor  diameter  of  nnt. 

£^-pltch  diameter  of  rage.  //-depth  of  sharp-V  thread. 

>  The  thrw  ring  gages  shall  clear  the  maximum  major  diameter  of  the  screw.  The  thread  ping  gages  shall  clear  the  minimum  minor  diameter  of  the  nnt. 

*  The  width  of  relief  on  maximum-metal  limit  or  "go”  gages  for  straight  pipe  thresds  is  pflt,  and  on  minimum-metal  limit  or  “not  go”  gages  is  p/4. 
tPor  the  minor  diameter  of  adjustable  thread  ring  gages,  “go”  and  “not  go”  plain  cylindrical  oher^  ping  gages  made  to  XX  tolerances  are  requltM  for  sizes 

H  in.  and  less,  and  are  desirable  for  larger  sizes.  See  table  12. 

*  The  width  of  &t  crest  shall  not  be  less  than  0.001  in.;  that  is.  Max  E,+k  shall  not  exceed  Min  £•-)-//— 0.0017  in.  See  par.  3(b)  herein. 

*  Par  straight  pipe  thread  ring  gages,  £^—Maz  £<— A  for  the  maxtmnm-metal  limit  or  "go"  gage,  and  Min  £.— 2A/3  (or  the  minimom^netal  limit  or 
“not  go”  gage. 


FULL  PORTION  TRUNCATED  PORTION 

MAXIMUM- METAL  LIMIT  SETTING  PLUG 
IFOR  “GO"  THREAD  RING  GAGE) 


FULL  PORTION  TRUNCATED  PORTION 

MINIMUM- METAL  LJMIT  SETTING  PLUG 
(FOR  "NOT  GO" THREAD  RING  GAGE) 

Fiqttre  21. — Thread  form  of  maximum-metal  arid  minimum-metal  limit  thread  setting  plug  gages. 


gages  and  minus  from  the  maximum  pitch  diameter 
nmit  of  thread  ring  gages.  The  diameter  equiv¬ 
alents  of  lead  and  angle  errors  are  determined  by 
applying  formulas  given  on  pages  222  and  223, 
H28  (1944). 

Page  42,  first  col.,  par.  beginning  “Gag^  of,” 
line  7,  after  “sizes”  insert:  “to  reduce  famure  by 
shear  when  torque  is  applied,”. 

SECTION  IV.  AMERICAN  NATIONAL 
THREAD  SERIES 

The  following  are  corrections  and  revisions  of 
this  section: 

Page  47,  table  16,  delete  class  4. 


Page  49,  table  17,  change  “class  5  fit”  to 
“alternate  class  6  fit.” 

Pages  50  and  51,  table  18.  Revise  as  shown 
herein. 

Pages  53  and  54,  table  19,  delete  class  4. 

Page  55,  table  20,  delete  class  4. 

Page  56,  table  21,  colunm  headed  “Iji"  change 
“1.1623”  to  “1.1023.”  Under  “not  go  thbead 
GAGES  FOR  SCREWS,”  first  Une,  delete  “full-form 
setting  plug  and.”  (The  major  diameters  for 
basic-form  minimum-metal  limit  settii^  plugs 
should  correspond  to  a  p/8  width  of  flat.)  Change 
“class  5  fit”  to  “alternate  class  5  fit.” 

Page  57,  table  22,  change  “class  5  fit”  to  “alter¬ 
nate  class  5  fit.” 
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BASIC- FORM  SETTING  PLUG 
(FOR  "GO" THREAD  RING  GAGE) 


MINIMUM-METAL  LIMIT 
BASIC-FORM  SETTING  PLUG 
(FOR  "NOT  GO” THREAD  RING  GAGE) 


Fiodbe  21A. — Thread  form  of  batic-form  thread  eetiing  plug  gages. 


Pages  60  and  61,  table  24,  delete  class  4. 

Page  62,  table  25,  change  “class  5  fit”  to 
“alternate  class  5  fit.” 

Pages  63  and  64,  table  26.  Revise  as  shown 
herein. 

Page  65,  table  27,  delete  class  4.  Change  major 
diameter  limits  of  class  1  minimxim-metal  limit, 
“not  go”,  plug  gage  for  size  0-80  from  “.0597” 
and  “.0594”  to  “0.0596”  and  “.0593”. 

Page  67,  table  28,  delete  class  4. 

Page  68,  table  29.  Change  “dass  5  fit”  to 
“alternate  class  5  fit”.  Under  “not  go  thread 
GAGES  FOR  SCREWS,”  fiist  line,  delete  “full-form 
setting  plug,  and”.  (See  Kference  above  to  p.  56.) 

Page  69,  table  30,  ^ange  “class  5  fit”  to  “alter¬ 
nate  class  5  fit.” 

Page  70,  table  31,  revise  as  herein.  Certein 
drills  outside  of  proauct  limits  have  been  elimi¬ 
nated  or  set  in  i^cs. 

P£«e  71,  table  32,  column  headed  “1K»^^  change 
“1.0216”  to  “1.0213”;  change  “.0048”  to  “.0051” 
in  two  places;  and  change  “1.0312”  to  “1.0315”. 

Page  72,  table  33,  change  the  limits  for  the 
major  diameter  of  the  fxill  portion  of  the  minimum- 
metal  limit,  “not  go”,  setting  plugs  for  the  first 
three  sizes  to  read  as  follows:  (See  footnote  1, 
revised  table  18): 


Size . - . .  Vk"  M." 

Min . . . 2492  .3118  .3742 

Max . . . 2497  .3123  .3747 


In  column  head  “X”,  change  “.2653”  to  “.3653”. 
Add  limits  for  major  diameter  of  minimum-metal 


limit  basic-form  setting  plugs  as  given  in  table  A, 
p.  16,  herein. 

Page  73,  table  33,  column  headed  “IKb”,  change 
“1.0216”  to  “1.0213”  in  two  places;  change 
“1.0219”  to  “1.0216”;  and  change  “1.0213”  to 
“1.0210.” 

Page  75,  table  34,  column  headed  “1K«”,  change 
“1.0312”  to  “1.0315”  in  two  places;  change 
“1.0309”  to  “1.0312”;  and  change  “1.0315”  to 
“1.0318”. 

P^e  80,  table  38,  add  limits  for  major  diameters 
of  minimum-metal  limit  basic-form  setting  plugs  as 
given  in  table  A.  p.  16,  herein. 

Page  83,  table  4(),  colximn  3,  change  “4.44985”  to 
“4.49985.” 

Pa^e  88,  table  43,  add  limits  for  major  diameters 
of  minimum-metal  limit  basic-form  setting  plugs 
as  mven  in  table  A,  p.  16,  herein. 

Page  92,  table  44,  in  col.  headed  “3K”  change 
“3.1951”  to  “3.1961.” 

Page  93,  table  45,  column  3,  change  “4.74980” 
to  “4.74981”. 

Pages  95  to  97,  table  47,  change  side  headii^ 
“Major  diameter”  to  “Classes  2  and  3,  major 
diameter;”  and  “Minor  diameter”  to  “Classes  2 
and  3,  minor  diameter.” 

Page  96,  table  47,  column  headed  “iXs”,  change 
heading  to  “1*X«”. 

Pt^e  98,  table  48,  add  limits  for  major  diameters 
of  minimum-metal  limit  basic-form  setting  plugs 
as  mven  in  table  A,  p.  16,  herein. 

Page  103,  table  50,  column  1,  change  first 
“2X”  to  “2)4”. 


Screw-Thread  Standards 


Table  17A. 


-LimiU  of  site  of  tentative  claee  S  fit,  American  NationtU  coaree-ihread  teriee,  eteel  aude  eetinhard  materiale 

(cast  iron,  ssmisteel,  bronze,  etc.) 
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Tabus  18.  Limits  of  sise  of  setting  plug  and  thread  ring  gages  for  screws  of  dosses  1,  t,  and  S  fits,  American  National 

eoarse-thread  series 


Site  (inchei) 


Limits  of  sixe 


Maxihvh-MitaI'  Lwit  OB  “Go”  Gages  fob  Scbews 

Major  diameter  of  basic-form  setting  plug,  and  fuU  portion  of 
truncated  setting  plug: 

Class  1 . (mS;-:;;;;: 

Classes  3  and  3 . (mS;...'”!: 


Major  diameter  of  truncated  portion  of  truncated  setting  plug: 

Class  1 . jM“v.;:::;: 

Classes  2and  3 . {Mta— 

Pitch  diameter  of  setting  plug  or  ring  gage; 

Class  1 . 


Classes  2  and  3. 


Max.  Y. 
Min.  V.. 
Max.  X. 
Min.  X- 
Max.  Y. 
Min.  Y. 
Max.  X. 
Mla.X- 

fMax.... 


Minor  diameter  of  ring  gage; 

Classes  1.2,  and  3 . 

Mnmnni-MKTAi,  Limit  ob  “Not  Go”  Gages  fob  Scbbws 
Major  diameter  of  full  portion  of  truncated  setting  plug: 

Class  1 . 

Class  2 . 

Class  3 . te;:::::; 


Major  diameter  of  truncated  portion  of  truncated  setting  plug; 

Class  1 . (mS::::;:: 

Class  3 . Imm.':::::: 

fMln . 


Class  3 . ImSt::;::: 

Major  diameter  of  basic-form  setting  plug: 

Class! . {mmv::;:::: 

Class  2 . {m«;:::;;: 

nuin . 

. IMax . 


ClassS. 


Pitch  diameter  of  setting  plug  or  ring  gages  for  production  and 
inspection: 

Class  1  {mIS:::::::: 

Class  2 . SS;::::;:: 

Class  3 .  /Mlo- 


‘\Max. 


Class  1. 


(omoNAi.) 

Pitch  diameter  of  setting  plug  or  ring  gages  for  inspection  (see 
par.  6,  p.  31): 

/Min . 

. \Max . . 

Class  2- . 

Class  3 . . . 

Minor  diameter  of  ring  gage: 

Class  1 . 


. \Max. 

fMln.. 

. IMax. 

fMln.. 

. tMax. 

Class  3 . {Mta 


Class  2. 


■ 

2 

3 

a 

B 

6 

8 

10 

12 

H 

• 

Threads  per  inch 

64 

66 

48 

40 

40 

32 

32 

24 

24 

Bi 

hiek 

huh 

Inch 

huh 

Inch 

huh 

Inch 

Inch 

Inch 

Inch 

0.0727 

00985 

0.1114 

0.1244 

a  1374 

a  1634 

61892 

0. 2152 

0.2490 

.0723 

BTTlwl 

.0981 

.1110 

.1240 

.1360 

.1629 

.1887 

.2147 

.2485 

.0734 

H 

.0094 

.1124 

.1254 

.1385 

.1646 

.1906 

.2165 

.2505 

.0730 

1  iiJ 

.0090 

.1120 

.1250 

.1380 

.1640 

.1900 

.2160 

.0671 

.0796 

.0010 

.1042 

.1172 

.1203 

.16.53 

.1796 

.2055 

.2383 

.0667 

.0702 

.0915 

.1038 

.1168 

.1288 

.1648 

.1790 

.2050 

.2378 

.0602 

.0820 

.0946 

.1072 

.1202 

.1326 

.1686 

.1834 

.2094 

.2428 

.0816 

.0042 

.1068 

.1108 

.1321 

.1581 

.1820 

.2089 

.2423 

.2158 

.2155 

.0622 

.0736 

.0846 

.0048 

.1078 

.1160 

.1426 

.1616 

.1876 

.2160 

.0734 

.0844 

.0046 

.1076 

.1163 

.1423 

.1613 

.1873 

.2157 

i . 

.2173 

. 

.2170 

KiTiVt*] 

.0744 

.0866 

.0068 

.ioes 

.1177 

.i437 

.1629 

.1889 

.2176 

.0742 

.0863 

.0056 

.1086 

.1174 

.1434 

.1626 

.1886 

.2172 

.0661 

.0764 

.0849 

.0979 

.1042 

.1302 

.1440 

.1709 

.1050 

.0667 

.0760 

.0846 

.0976 

.1037 

.1297 

.1444 

.1704 

.1064 

.0710 

.0974 

.1109 

.1239 

.1369 

.1629 

.1887 

.2147 

.2486 

1.0714 

1.0978 

1 . 1113 

1.1243 

.1374 

.1634 

.1892 

.2162 

.2490 

.0724 

.0867 

.0090 

.1120 

.1250 

.1380 

.1640 

.1000 

.2160 

.2600 

1.0728 

1.0861 

.1124 

.1254 

.1385 

.1645 

.1006 

.2165 

.2606 

.0729 

.0090 

.1120 

.1250 

.1380 

.1640 

.1000 

.2160 

1.0733 

.0864 

.0094 

.1124 

.1254 

.1385 

.1646 

.1905 

.2166 

.2505 

.0660 

.0781 

.0001 

.1018 

.1148 

.1258 

.1518 

.1746 

.2006 

.2321 

.0664 

.0786 

.0905 

.1022 

.1162 

.1263 

.1523 

.2760 

.2010 

.2326 

.0674 

.0797 

.0919 

.1038 

.1168 

.1280 

.1640 

.1771 

.2031 

.2351 

.0678 

.0801 

.0923 

.1042 

.1172 

.1285 

.1646 

.1776 

.2036 

.2356 

.0679 

.0925 

.1045 

.1175 

.1288 

.1548 

.1780 

.2361 

.0683 

.0806 

.1049 

.1179 

.1293 

.1663 

.1785 

.2046 

.2366 

.0693 

.0820 

.1072 

.1202 

.1326 

.1686 

.1836 

.2096 

.2429 

.0097 

.0824 

.1076 

.1206 

.1331 

.1691 

.1841 

.2101 

.2434 

.0707 

.0836 

.1092 

.1222 

.1348 

.1608 

.1862 

.2122 

.2459 

.0711 

.0840 

.0968 

.1096 

.1226 

.1353 

.1613 

.1867 

.2127 

.2464 

.0712 

.0841 

.0970 

.1099 

.1220 

.1356 

.1616 

.1871 

.2131 

.2469 

.0716 

.0846 

.0974 

.1103 

.1233 

.1361 

.1621 

.1876 

.2136 

.2474 

.0596 

.0708 

.0815 

.0914 

.1044 

.1128 

.1388 

.1670 

.1830 

.2109 

.0698 

.0710 

.0817 

.0916 

.1046 

.1131 

.1391 

.1573 

.1833 

.2112 

.0610 

.0724 

.0833 

.0034 

.1064 

.1150 

.1410 

.1596 

.1866 

.2139 

.0612 

.0726 

.0835 

.1066 

.1153 

.1413 

.1599 

.1869 

.2142 

.0616 

.0729 

.0839 

.0941 

.1071 

.1168 

.1418 

.1605 

.1865 

.2149 

.0617 

.0731 

.0841 

.0943 

.1073 

.1161 

.1421 

.1608 

.1868 

.2162 

.0694 

.0706 

.0813 

.0912 

.1042 

.1125 

.1385 

.1667 

.1827 

.2106 

.0696 

.0708 

.0815 

.0914 

.1044 

.1128 

.1388 

.1670 

.1830 

.0608 

.0722 

.0831 

.0932 

.1062 

.1147 

.1407 

.1603 

.1853 

.2136 

.0610 

.0724 

.0833 

.0934 

.1064 

.1160 

.1410 

.1696 

.1866 

.2139 

.0613 

.0727 

.0837 

.0039 

.1069 

.1155 

.1415 

.1602 

.1862 

.2146 

.0615 

.0729 

.0839 

.0941 

.1071 

.1158 

.1418 

.1605 

.1865 

.2149 

.0673 

.0771 

.0090 

.1060 

Him 

.1480 

.1740 

.2001 

BFwiI 

.0677 

.0775 

.0994 

.1065 

.1485 

.1745 

.2006 

BfiTTn 

.0685 

.0788 

.1010 

.1082 

HI 

.1506 

.1766 

.2031 

HfiWiI 

.0792 

Km 

.1014 

.1087 

.1347 

.1511 

.1771 

.2036 

.0681 

.0690 

.0794 

.0887 

.1017 

.1090 

.1350 

.1515 

.1775 

.2041 

.0586 

.0694 

.0798 

.0891 

.1021 

.1096 

.1365 

.1520 

.1780 

.2046 

18 


Inch 

0.3114 

.3100 

.3130 

.3125 


.2006 

.2000 

.3043 

.3038 

.2746 

.3743 

.2748 

■:~46 

.*.  -A 
.2764 
.3761 

.2624 

.2610 


.3100 

.3114 

.3126 

.3130 

.3126 

.3130 


.2027 

.2032 

.2060 

.2064 

.2070 

.2075 


.3047 

.3052 

.3070 

.3064 

.3000 


.2601 

.2604 

.2723 

.2726 

.2734 

.2737 


.2601 

.2720 

.2723 

.2731 

.2734 

.2571 

.2576 

.2603 

.2608 

.2614 

.2619 


>  See  footnote  at  end  of  table. 
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Tabu  18.  Limits  of  size  of  setting  plug  and  thread  ring  gages  for  screws  of  classes  1,  t,  and  S  fits,  American  NiUional 

coarse-tkread  series — Continued 


<  See  ibotnote  at  end  of  table. 
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Tabub  18.  LimiU  of  rito  of  oetHng  plug  and  thread  ring  gogee  for  eerewe  of  daeaee  1,  t,  and  S,  fUa,  American  Nationed 

eoaree-ti^read  eeriee — Continued 


MAxmou  MnAi  Lwr  ob  “Oo”  Oaobs  roa  SCBBwa 

Major  diameter  of  baiio  form  Mttbii  plot,  and  foil  portion  of 
tninoated  Mttlns  plug: 


CIaaies3and3 . 

Major  diameter  of  truncated  pwtlon  of  truncated  aetting  itlug 


Claeses  2  and  3 . 

Pitch  diameter  of  setting  plug  or  ring  gage 


Inckti 

faeOss 

/adtes 

3494$ 

37448 

30048 

34036 

37436 

30036 

3$006 

37800 

30000 

3$000 

37800 

30000 

34828 

37028 

30828 

34810 

37010 

30810 

34730 

37220 

30730 

34711 

37211 

30711 

33300 

38609 

38300 

33301 

3  8801 

38301 

33313 

38812 

38312 

33307 

38807 

38307 

33373 

3  8873 

38373 

3336$ 

38868 

38368 

33376 

3  8876 

3  8376 

33371 

3  8871 

38371 

32204 

34794 

37294 

3228$ 

2.4785 

1 

37288 

34036 

37436 

39036 

3404$ 

37448 

30046 

38000 

37800 

3.0000 

38000 

37809 

30000 

34183 

36682 

30183 

34191 

36601 

30191 

34310 

36810 

30310 

34310 

36819 

39319 

34383 

36883 

30383 

34363 

36862 

30363 

34723 

37223 

39723 

34732 

37232 

39733 

34881 

37381 

30681 

34860 

2.7360 

30660 

34894 

2.7394 

39804 

34003 

3  7403 

30903 

33108 

38608 

3  8108 

3  3113 

2.8613 

38113 

33236 

36736 

38236 

33241 

3  8741 

38241 

33279 

3  8779 

38279 

33284 

3  8784 

38284 

33108 

36603 

38103 

33108 

38608 

38108 

33331 

36731 

38231 

33236 

2.8736 

38236 

33274 

2.8774 

38274 

33279 

38779 

38279 

3  2867 

36067 

37867 

32676 

38076 

37876 

3269$ 

38198 

37696 

32704 

2.8204 

37704 

32738 

3  8238 

37738 

32747 

38247 

37747 

3. 3300 

3.3301 
3.3313 
3.3307 
3.3373 
3.336$ 

3.0676  3.3376 
3.0871  3.3371 

2.0794  3.2394 
3:078$  3238$ 


>  These  major  diameters  represent  the  mailmnm  practicable  sharpness  of  crest  of  the  setting  plug,  in  accordance  with  pcur.  3  (b),  p.  4. 


Screw-Thread  Standarde  13 

Tabus  25A.  LimiU  of  site  of  ierUat,ive  class  B  fit,  American  National  fine-thread  series,  steel  Huds  set  in  hard  materials 

(cast  iron,  semisteel,  bronte,  etc.) 


Sixes 

Threads 
per inch 

StndsUes 

Tapped-bole  sixes 

Beoommended 
tap  drill  ilxe 

Approximate 
tcique  at  full 
MMjacenmt 

Major  diameter 

Pitch  diameter 

Minor 

diam¬ 

eter 

I— 

IBB 

Fitch  diameter 

Major 

diam¬ 

eter 

Mazi- 

fnnm 

Maxi- 

TfiiiTn 

Mtni- 

mnm 

Maxi¬ 
mum  * 

Mini¬ 

mum 

Maxi- 

mum 

Mini¬ 

mum 

Maxi¬ 

mum 

Mini¬ 

mum* 

Nom¬ 
inal  sixe 

Diam¬ 

eter 

Maxi¬ 

mum 

Mini¬ 

mum 

1 

2 

3 

B 

D 

6 

7 

8 

0 

10 

11 

13 

13 

14 

u 

16 

Jncktt 

Ineket 

Jecktt 

Inchti 

Inckee 

leeku 

leehet 

Ineka 

Ineket 

Ineket 

Ineket 

Ineket 

i«i6.. 

M . 

a2soo 

0.2438 

a2302 

ESZZl 

a3006 

a  2167 

a2206 

a23e8 

a2370 

a3800 

a  2187 

a  2187 

140 

46 

. 

.3126 

.3060 

.2881 

.2871 

.2660 

.2743 

.2788 

.2854 

.2866 

.3126 

.2770 

.3770 

230 

70 

H. . 

.3780 

.3684 

.3628 

.3497 

.3282 

.3368 

.3413 

.3470 

.3401 

.3760 

.3390 

.3300 

410 

126 

u* . 

.4376 

.4303 

.4004 

.3024 

.3078 

.4063 

.4376 

.3070 

.3970 

640 

170 

H . 

.0000 

.4928 

.4726 

.4606 

.4436 

.4640 

.4676 

.4688 

.6000 

.4676 

810 

260 

. 

.6626 

.6843 

.6314 

.6286 

.4003 

.6123 

.6182 

6364 

.6270 

.6626 

.6166 

1,040 

330 

H . 

.6260 

.6168 

.6044 

.6013 

.6623 

.6747 

.6807 

.6880 

.6004 

.6260 

.6781 

1,430 

460 

H . 

16 

.7600 

.7410 

.7163 

.7118 

.6702 

.6036 

.7004 

.7094 

.7110 

.7600 

.6070 

2.200 

686 

M- . 

14 

.8760 

.8663 

.8347 

.8313 

.7936 

.8111 

.8188 

.8286 

.8304 

.8760 

HjjgM 

.8136 

3,070 

046 

1 _ 

14 

1.0000 

.9902 

.9600 

.0663 

.9193 

.9361 

.9438 

.9636 

.9664 

1.0000 

HQ 

.9375 

4,600 

1, 410 

1V4 _ 

12 

1.12S0 

1.1138 

1.0776 

1.0738 

1.0295 

1.0507 

1.0697 

1.0700 

1.0729 

1.1260 

1.0562 

\620 

lj760 

m . 

12 

1.2600 

1.2388 

1.2010 

1.1000 

1.1638 

1. 1767 

1. 1847 

1.1060 

1.1970 

1.2600 

30.0  mm 

1.1811 

61060 

2,630 

1^4 _ 

12 

1.3760 

1.3638 

1.1364 

1.3240 

1.2782 

1.3007 

1.3097 

1.3209 

1.3760 

1.3062 

8.440 

3|225 

IH.— . 

12 

1.6000 

1.4888 

1.4600 

1.4401 

1.4028 

1.4367 

1.4347 

1.4460 

1.4470 

1.6000 

Baal 

1.4302 

lOlOTO 

4;  216 

*  Dtmfiisioiis  given  for  the  maximum  minor  diameter  of  the  screw  are  figured  to  the  intersection  of  the  worn  tool  arc  with  a  center  Unetbroogb  crest  and  root. 
The  minimum  mmor  diameter  of  the  screw  shall  be  that  oorrespondi^  to  a  flat  at  the  minor  diameter  of  the  screw  equal  to  HXp,  and  may  be  determined  by 
subtracting  the  basic  thread  depth,  *,  (or  0.648Sp)  from  the  minimum  pitch  diameter  of  the  screw. 

i  Dimensions  for  the  minimum  major  diameter  of  the  tapped  hole  correspond  to  the  basic  flat  (MXp),  and  the  pn^le  at  the  major  diameter  produced  by 
a  worn  tool  must  not  fall  below  the  basic  outline.  The  maximum  majtr  diameter  of  the  tapped  hole  shaJl  be  that  corresponding  to  a  flat  at  the  msjcr  diameter 
of  the  tapped  boie  equal  to  MrXp.  and  may  be  determined  by  adding  Iftxh  (cr  O.TtSSp)  to  the  maximum  pitch  diameter  of  the  nut. 


14  ,  Handbooks  of  the  Natwnal  Bureau  of  Standards 

Tabu  26.  Limits  of  sise  of  setting  plug  and  thread  ring  gages  for  serevs  of  dosses  1,  t,  and  S  fits,  American  National  fine- 

thread  series 


Limits  of  siM 


Masimcm-Mbtal  Lot  it  oa  “Qo”  Osou  roa  Scaawa 

Major  diameter  of  basio-IOrm  setting  ping,  and  full 
portion  of  truncated  setting  plug: 

ci-3  1 . (fc::;: 

Classes  3  and  3 . iMta-V.”” 


Major  diameter  of  truncated  portion  of  truncated 
setting  plug: 

* . iMta. ‘."i: 

Classes  2  and  3 . {Min.'."”! 


Pitdi  diameter  of  setting  plug  or  ring  gage: 


Class  1. 


Mai.  Y.._ 
Min.  Y. 

Max.  X 

Min.  X _ 

Max.  Y _ 

Min.  Y _ 

Max.  X... 
,Mln.  X... 

Minor  diameter  of  ring  gage: 

Claaws  1, 2,  and  3 . /Max . 

\Mln . 


Classes  2  and  3.. 


Minimpii-Mbtal  XiImit  oa  “Nor  Oo"  Oaobs  roa 

SCBBWS 

Major  diameter  of  full  portion  of  truncated  setting 
plug: 

. {m«;:;::; 

. 

/Min . 

. \Max . 


Class  3.. 


Major  diameter  of  truncated  portioi  of  truncated 
setting  plug; 

. ^::± 

. 

3 . {mS".'."™ 

Major  diameter  of  basic-form  setting  plug- 

. {m»;::::: 

. te;;::;: 

^•“3 . te;;:::; 

Pitch  diameter  of  setting  plug  and  ring  gages  for  pro¬ 
duction  and  inspection: 

. {m«;;-:;; 

c*®®* . tev:::- 

c**”® . {mS:v:::; 

(OPTIONAL) 

Pitcb  diameter  of  setting  plug  and  ring  gages  for  in¬ 
spection.  (See  par.  6,  p.  31): 

. {mS:v:::: 

. {mS;v:::: 

. {mmv::::: 

Minor  diameter  of  ring  gage: 

«•»»» . {mS;::::: 

. {mIS;v:::: 


Class  3.. 


/Min. 

-\Max. 


Sise  (indies) 


1 

D 

3 

a 

6 

n 

8 

10 

13 

M 

Threads  per  inch 

II 

73 

64 

66 

48 

44 

40 

36 

33 

28 

28 

Inch 

Jnek 

Inck 

Inek 

luck 

Inek 

Inek 

Inek 

Inek 

Inek 

H 

00606 

■OfiTTil 

0.0086 

0. 1116 

0.1245 

0.1374 

0.1633 

0.1894 

a  2153 

.0693 

.0982 

.1111 

.1241 

.1370 

.1629 

.1889 

.2148 

.0733 

.0864 

.0904 

.1134 

.1264 

■iKnTl 

.1644 

.1905 

.2166 

.0730 

.0660 

.0900 

.iiao 

.1260 

.1640 

.1900 

.2160 

.2600 

.0548 

.0673 

.0601 

.0936 

.1049 

.1177 

.1302 

.1667 

.1813 

.2062 

.0543 

.0797 

.0022 

.1045 

.1173 

.1296 

.1563 

.1808 

.2067 

.2397 

.0666 

.0694 

■frivvl 

.0960 

.1076 

.1304 

.1333 

.1690 

.1846 

.3096 

.2438 

.0563 

.0601 

.0618 

.0046 

.1073 

.1300 

.1328 

Bj||J 

.1841 

.3093 

.2433 

.tk2S4 

immu 

BBBB 

.2251 

.0613 

.0763 

.0866 

.0076 

.1206 

.1449 

.1686 

.1916 

.2256 

.0610 

.0631 

.0750 

.0664 

.0974 

.1091 

.1206 

.1447 

.1683 

.1913 

.2263 

.2266 

.2263 

.0510 

.0640 

.0750 

.0874 

.0085 

.1103 

.1218 

.1460 

.1697 

.1928 

.2268 

.0617 

.0638 

.0767 

.0873 

.0063 

.1100 

.1216 

.1468 

.1694 

.1926 

.2366 

.0465 

.0880 

.0601 

.0797 

.0804 

.1004 

.1109 

.1339 

.1662 

.1773 

.2113 

.0463 

.0677 

.0687 

.0793 

.0890 

.1000 

.1106 

.1335 

.1667 

.1768 

.2108 

.0676 

.0708 

.0840 

.0971 

.1104 

.1336 

.1360 

.1629 

.1889 

.2148 

.2488 

•.0579 

>.0711 

■scm 

>.0976 

>.1240 

>.1373 

.1633 

.1894 

.2163 

.2493 

.0800 

.0722 

.0854 

.0967 

■ti^ 

.1260 

.1380 

.1640 

.1900 

.2160 

.2600 

>.0603 

>.0726 

>.0858 

>.0091 

.1134 

.1264 

.1384 

.1644 

■ILjIiI 

.2165 

.0691 

.0727 

.0860 

.0090 

.1120 

.1260 

.1380 

■ET3 

.1900 

.2160 

.3600 

>.0697 

>.0730 

>.0663 

.0994 

.1124 

.1264 

.1384 

.1644 

.1906 

.2166 

.2606 

.0539 

.0666 

.0700 

.0011 

.1031 

■  11 

.1278 

.1629 

.1770 

.2033 

.0643 

.0668 

.0794 

.0916 

.1035 

HI  l•^l 

.1633 

.1783 

.2028 

.2368 

.0663 

.0679 

.0804 

.0927 

.1049 

HI  rf^l 

.1561 

.1801 

.2047 

.2387 

.0666 

■fimi 

.0931 

.1063 

HI  ¥trM 

.1656 

.1806 

.2063 

.0667 

.0684 

.0809 

.0933 

.1065 

HI  1. 11 

.1305 

.1668 

.1809 

.2066 

.2396 

.0560 

.0687 

.0813 

.0936 

.1069 

Hiiil 

.1309 

.1663 

.1813 

.2061 

.2401 

.0566 

.0696 

.0823 

.0960 

.1076 

.1205 

.1332 

.1689 

.1846 

.2100 

.2440 

.0560 

.0698 

.0827 

■fiTvTa 

.1060 

.1209 

.1336 

.1693 

.1861 

.2105 

.2446 

.0680 

.0700 

.0837 

.lOM 

.1223 

.1362 

.1611 

.1868 

.2124 

.2464 

.0712 

.0841 

.0970 

.1098 

.1227 

.1356 

.1616 

.1873 

.2129 

.2469 

.0684 

.0714 

.0842 

.0971 

.1100 

.1230 

.1359 

.1618 

.1876 

.2133 

.2473 

.0687 

.on7 

.0846 

.0975 

.1104 

.1234 

.1363 

.1622 

.1881 

.2138 

.2478 

.0488 

.0726 

.0838 

.0645 

.1061 

.1174 

.1413 

.1648 

.1873 

.2213 

.0490 

.0610 

.0728 

.0840 

.0947 

.1063 

.1176 

.1416 

.1651 

.1876 

.2216 

.0603 

.0622 

.0740 

.0864 

.1079 

.1194 

.1435 

.1670 

.1897 

.2237 

.0504 

■liTivTI 

.0742 

.0866 

.0966 

.1081 

.1196 

.1437 

.1673 

.1900 

.2240 

1ll'J.>i 

.0627 

.0745 

.0869 

.0969 

.1086 

.1201 

.1442 

.1678 

.1906 

.2246 

.0608 

.0629 

.0747 

.0861 

.0971 

.1068 

.1203 

.1444 

.1681 

.1909 

.2249 

.0486 

.0606 

.0724 

.0943 

.1069 

.1172 

.1411 

.1645 

.1870 

.2210 

.0608 

.0726 

.0946 

.1061 

.1174 

.1413 

.1648 

.1873 

.2213 

■fiiail 

■  l.iV.ll 

.0738 

.0862 

.0961 

.1077 

.1192 

.1433 

.1667 

.1894 

.0740 

.0864 

.0963 

.1079 

.1194 

.14.35 

.1670 

.1897 

.0604 

.0743 

.0867 

.0967 

.1084 

.1199 

.1440 

.1676 

.1903 

.2243 

.0606 

1 

.0746 

.0859 

.0969 

.1086 

.1201 

.1442 

.1678 

.1906 

.2246 

.0469 

.0686 

.0696 

.0901 

.1012 

.1120 

.1363 

.1680 

.1796 

.2136 

.0472 

.0688 

■LflLil 

.0905 

.1016 

.1124 

.1357 

.1685 

.1801 

.2141 

.0475 

.0602 

.0706 

.0815 

.0918 

.1030 

.1140 

.1376 

.1602 

.1820 

.2160 

.0478 

.0595 

.0710 

.0819 

.1034 

.1144 

.1379 

.1607 

.1826 

.2165 

.0479 

.0597 

.0711 

.1037 

.1147 

.1382 

.1610 

.1829 

.2169 

.0482 

.0600 

.0715 

.0824 

.1041 

.1161 

.1386 

.1615 

.1834 

.2174 

Ms 


24 


Inch 

0.3117 

.3112 

.3130 

.3126 


.3030 

.3016 

.3060 

.3064 


.2841 

.2838 

.2862 

.2849 

.2864 

.2861 

.2674 

.3660 


.3113 

.3117 

.3126 

.3130 

.3126 

.3130 


.2970 

.2976 

.2996 

.3001 

.3005 

.3010 

.3061 

.3066 

.3067 

.3093 

.3096 

.3101 


.2795 

.2798 

.2821 


.2702 

.2795 

.2818 

.2821 

.2827 

.2830 

.2705 

.2710 

.2731 

.2736 

.3740 

.2745 


>  Bee  footnote  at  end  of  table. 
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Tablx  26.  LimiU  of  rite  of  oMing  plug  and  thread  ring  gagee  for  screws  of  classes  1,  i,  and  S  fits,  American  National 

fine-thread  series — Continued 


Size  (inches) 


Limits  of  sixe 

H 

Me 

Me 

H 

H 

H 

B 

IH 

1« 

IH 

IH 

Threads  per  inch 

24 

20 

20 

18 

18 

10 

14 

14 

12 

12 

12 

u 

MaxDfuX'MrrAi.  Lmn  os  "Oo”  Oaosa  ros 

ScBiwa 

Malor  diameter  id  bssfavform  setting  Plug,  and  full 

portion  of  truncated  setting  plug: 

Inek 

Inch 

Inek 

Inek 

Inek 

Inek 

Inek 

/sdket 

Huket 

Inekes 

Inekes 

Inekei 

Max . 

0.3742 

0.4365 

a  4990 

0.5614 

a6239 

a  7488 

a  8735 

a9088 

1.1232 

1.2482 

1.3732 

l.«ie2 

Class  1 . 

iMln _ 

.4300 

.4985 

.5609 

.6234 

.7482 

.8729 

.9979 

1.1226 

1.2476 

L3726 

1,«T6 

Max _ 

.3785 

.4380 

■|7n^ 

.5030 

.6256 

.7500 

.8750 

1.0006 

1. 1256 

1.2506 

1.3756 

1.5000 

Classes  2  and  3 . 

Min . 

.3780 

.4375 

.SIM 

.6250 

.7500 

.8750 

LOOOO 

L12S0 

L2500 

L3750 

1.5000 

Malor  diameter  of  trunoated  portton  of  truncated 

setting  plug: 

Max . 

.3048 

.4288 

.4883 

.5405 

.6120 

.7356 

.8589 

.9839 

L1008 

1.2318 

1.3508 

L4818 

Class  1 . 

Min . 

.4253 

.4878 

.5490 

.6115 

.7350 

.8583 

.9633 

1.1002 

1.2312 

1.3502 

1.4812 

Max _ 

.3SM 

.4928 

.5543 

.6168 

.7410 

.8662 

.9902 

1.1138 

1.2388 

1.3038 

1.4888 

Olasaes  2  and  3 . 

Min . 

.3079 

.4298 

.4923 

.5538 

.0163 

.7404 

.8640 

.9896 

L1132 

L2382 

L3032 

L4882 

Pitch  dbmeter  of  setting  plug  or  ring  gage: 

Max  Y.... 

.S4M 

.4033 

.4658 

.5246 

.5871 

.7074 

.8263 

.9513 

L0683 

1.1933 

1.3183 

1.4433 

Min  Y.... 

.3401 

.4030 

.4055 

.5243 

.5868 

.7070 

.8259 

.9809 

1.0679 

1.1929 

1.3179 

L4429 

Class  1 - - - - - 

Max  X.... 

.3400 

.4035 

.4600 

.5248 

.8873 

.7076 

.8265 

.9615 

L0685 

1.1935 

1.3185 

1.4435 

Min  X.... 

.3403 

.4032 

.4057 

.8245 

.7073 

.8262 

.9512 

1.0682 

Lig32 

1.3182 

1.4432 

Max  Y.... 

.urt 

.4048 

.4073 

.5262 

.5887 

.7002 

.8284 

.9534 

1.0707 

1.1957 

1.3207 

1.4457 

Min  Y.... 

.3474 

.4045 

.4070 

.5250 

.5884 

.7088 

.9630 

1.0703 

1.1953 

1.3203 

1.4453 

Ciaases  2  and  3.* . . . 

Max  X.... 

.3479 

.4050 

.4075 

.5264 

.5889 

.7094 

.8286 

.9530 

1.0709 

1.1969 

1.3200 

1.4450 

MlnX.... 

.3470 

.4047 

.4072 

.8261 

.5880 

.7091 

.8283 

.9533 

1.0700 

1.1950 

1.3206 

1.4456 

Minor  diameter  of  ring  gage: 

Max . 

.3299 

.3834 

.4450 

.5024 

.5640 

.6823 

.7977 

.0227 

1.0348 

1. 1598 

L2848 

1.4098 

Classea  1.  2.  and  3 . ' 

.3294 

.3829 

.4454 

.5019 

.5044 

.6817 

.7971 

.9221 

1.0342 

1.1592 

L2842 

1.4092 

MnanPM-MsTai.  Lmir  os  “Nor  Qo”  Oaois  »ob 

SCBSWS 

Major  diameter  of  full  portion  of  truncated  setting 

plug; 

Min . 

.4988 

.5600 

.0234 

.7482 

.8729 

.9979 

1.1226 

1.2476 

1.3728 

1.4976 

Max . 

.3742 

.4365 

.4990 

.5614 

.6239 

.7488 

.8735 

.9986 

1. 1232 

1.2482 

1.3732 

1.4982 

Min . 

.3780 

.4375 

^VTml 

.5625 

.6250 

.7500 

.8760 

1.0000 

1.1250 

1.2600 

1.3750 

Classes  2  and  3... . . . 

(Max . 

.3755 

.4380 

.5005 

.5630 

.6266 

.7506 

.8750 

LOOOO 

L1356 

L2606 

L37S6 

L6006 

Major  diameter  of  truncated  portion  of  truncated 

setting  plug; 

Min . 

.3605 

.4100 

.4821 

.5427 

.6052 

.7278 

.sue 

.9748 

L0961 

L2211 

1.3461 

L4711 

Class  1 . . . 

Max . 

.4201 

.4826 

.5432 

.6057 

.7284 

.8504 

.9754 

1.0067 

1.2217 

1.3407 

1.4717 

Class  2 . ■ 

Min . 

.3021 

.4226 

.4851 

.5450 

■liTITI 

.7314 

.8540 

.9790 

1.1008 

1.2258 

L3508 

L4758 

Max . 

.3020 

.4231 

.4856 

.5464 

Bln  Cj'l 

.73^ 

.8546 

.9796 

1. 1014 

1.2204 

1.3514 

1.4764 

Class  3 . 

■LkJj 

.4236 

.4881 

.5470 

.7327 

.8553 

1.1024 

1.2274 

1.3824 

1. 4774 

iMax . 

.3035 

4241 

.4866 

.5475 

.6100 

.7333 

.8569 

.9809 

L1030 

1.2280 

1.3530 

L4780 

Major  diameter  of  basic-form  setting  plug: 

Class  1 . 

Min . 

.3080 

.4304 

.5547 

.6172 

.7413 

.8653 

.9903 

1. 1141 

1.2391 

1.3M1 

L4891 

rMln . 

.3712 

.4334 

.4960 

.5579 

.0204 

.7449 

.8695 

.  9900 
.9945 

1.1188 

1.2438 

1.3688 

1.4807 

1.4038 

Max . 

.3717 

.4339 

.4964 

.5584 

.7465 

.8701 

.9051 

1. 1194 

1.2444 

1.3094 

1.4944 

Min . 

.3721 

.4344 

.4969 

.5500 

.6215 

.7462 

■fiTTril 

.9958 

1.1204 

1.2454 

1..3704 

1.4954 

Max . 

.3720 

.4349 

.4974 

.5595 

.6220 

.7468 

.8714 

.9964 

L1210 

1.2460 

1.3710 

Fitch  diameter  of  setting  plug  and  ring  gages  for  pro- 

duction  and  inspection: 

Min . 

.3420 

.3984 

.4809 

.5191 

.5810 

.7013 

.8195 

.9445 

1.0600 

1.1856 

1.4356 

Max . 

.3423 

.3987 

.4812 

.5194 

.5819 

.7016 

.8198 

944A 

1.0609 

1.1850 

lMi3 

1.4359 

Min . 

.3440 

.4014 

.4639 

.5223 

.5848 

.7049 

.8237 

.9487 

1.0653 

1.1903 

1.3153 

1.4403 

iMax . 

.3449 

.4017 

.4642 

.5226 

.5851 

.7052 

.8240 

.9490 

1.0656 

1.1906 

1.3156 

1.4406 

Min . 

.3455 

.4024 

.4649 

.5234 

.5859 

.7062 

.8250 

1.0669 

1. 1919 

1.3160 

L4419 

Max . 

.3458 

.4027 

.4652 

.6237 

.5862 

.7065 

.8253 

.9503 

1.0672 

L1922 

1.3172 

1.4422 

(OPnOKAt) 

Fitch  diameter  of  setting  plug  and  ring  gages  for  in- 

spection.  (See  par.  6,  p.  31): 

Min . 

.3417 

.3981 

.4606 

.5188 

.6813 

.7010 

.8192 

.9442 

1.060! 

1.1853 

1.4353 

Max . 

.3984 

.4609 

.5191 

.5816 

.7013 

.8195 

.9445 

1.3606 

1.1856 

1.4356 

Min . 

.3443 

.4011 

.4636 

.5845 

.7046 

.8234 

04jU 

1.0650 

1.1900 

1.4400 

Max . 

.3440 

.4014 

.4639 

.5223 

.5848 

.7049 

.8237 

.9487 

1.0653 

1.1903 

1.3153 

1.4403 

Min . 

.3452 

.4021 

.4646 

.5231 

.5856 

.7059 

.8247 

.9497 

1.0666 

1. 1916 

1.3166 

1.4416 

Max . 

.3455 

.4024 

.4649 

.5234 

.5859 

.7062 

.8250 

1.0669 

1. 1919 

1.3169 

L4419 

Minor  diameter  of  ring  gage; 

Min . 

.3330 

.3876 

.4501 

.5071 

.5696 

.6878 

■Enna 

1.1676 

1.2926 

1.4176 

Max . 

.3335 

.3881 

.4506 

.5076 

.5701 

.6884 

.8046 

.9296 

1. 1682 

1.2932 

1.4182 

Min . 

.3350 

.3900 

.4531 

.6103 

.6728 

.6914 

.8082 

1.0473 

1.1723 

1.2973 

1.4223 

Max . 

.3361 

.3911 

.4536 

.5108 

,5733 

.9338 

1.0479 

1.1729 

1.2979 

1.4229 

Min . 

.3365 

.3916 

.4541 

.6114 

.5739 

.6927 

.8096 

.9346 

1.0489 

1. 1739 

1.2989 

■SkMJ 

.Max . 

.3370 

.3931 

.4546 

.5119 

.5744 

.6933 

.8101 

.9351 

1.0496 

1.1745 

L2965 

L4245 

These  mAjor  diameters  represent  the  maximum  practicable  sharpness  of  crest  of  the  setting  plug,  in  accordance  with  par.  3  (b),  p.  4. 
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Tabud  a.  Major  diametera  of  minimutn~tneUd  limit  baaie-form  aetting  pluga,  American  National  extra-fine,  8-piteh,  It-piiek, 

and  Id-pitch  thread  aeriea 


Limits  at  site  o(  malor  diameters  of  mlnlmiim-metal  limit  basic-form  setting  plugs 


Extra-line  thread  aeries  table  8-pitdi  thread  aeries  table  38,  12-pitch  thread  aeries  table  43,  IS-pitch  thread  aeries  table  48, 
33,  p.  72  and  73  p.  80  and  81  p.  88  to  20  p.  98  to  100 
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Table  31. — Siut  of  tap  drills^  American  National  fine 
thread  senee  > 


Minor  diameter  of  nut 

Stock  drills  and  correspond¬ 
ing  percentage  of  basic 

thread  depth' 

Size  of 
thraad 

Threads 
per  inch 

Basic 

Maxi* 

mum 

Mini¬ 

mum 

Nominal 

size 

Diam¬ 

eter 

Per¬ 
cent¬ 
age  of 
depth 
of  basic 
thread 

f>  . . 

80 

Inch 

0.0438 

Inch 

0.0614 

/neft 

0.0465 

fH.  in . 

\1.26mm.. 

Inch 

0.0469 

.0492 

81 

67 

1 . 

72 

.0580 

.0634 

.0680 

(1.60  nun... 

.0891 

.0610 

77 

87 

04 

.0667 

.0746 

.0691 

(#60 . 

.0700 

70 

a. . 

1840 

.0730 

.0810 

64 

78 

.0768 

.0866 

.0797 

r«M 

S- . 

\a.l0nun.. 

70 

i 

48 

.0849 

.0960 

.0894 

(2.30  mm... 
in . 

.0906 

.0937 

79 

68 

l#4l . 

.0960 

69 

ft 

44 

.0966 

.1068 

.1004 

(2.60  mm _ 

1037 . 

.1024 

.1040 

77 

71 

1138 . 

.1086 

63 

40 

.1065 

.1179 

.1109 

/4CH 

.1130 

77 

8 . 

iaa 

.1160 

.1339 

.1360 

68 

83 

78 

k 

36 

.1279 

.1402 

.1339 

(3.40  mm... 
{«26 . 

(3.60  mm _ 

.1378 

73 

10  . 

32 

.1494 

.1624 

.1662 

tHt  in . 

^#2U . 

.1662 

.1690 

83 

76 

(#20 . 

.1810 

71 

19 

28 

.1606 

.1835 

.1773 

#16 . 

.1800 

78 

u 

28 

24 

.2036 

.2173 

.2113 

#3 . 

.2130 

80 

.2684 

.2739 

.2874 

I . 

.2720 

75 

24 

.3209 

.3364 

.3906 

.3299 

Q . 

.3320 

70 

rw . 

.3860 

.3906 

79 

72 

20 

.3726 

.3834 

\»H4in.... 

. 

H . 

20 

.4360 

.4631 

.4469 

m*  in.... 

.4631 

72 

kin 

18 

18 

.4903 

.5100 

.5024 

0. 6062 . 

.6062 

78 

H . 

.6528 

.6726 

.6649 

14.6  mm... 

.8709 

76 

^ . 

16 

.6688 

.6903 

.6823 

/>Msin...- 

.6876 

77 

74 . 

14 

.7822 

.8062 

.7977 

in.-.. 

.7969 

.8071 

84 

73 

1 . 

14 

.9072 

.9312 

.9227 

23.6  mm... 

.9262 

81 

m . 

12 

1.0167 

1.0438 

1.0348 

26.6  mm... 

1.0433 

75 

m . 

12 

1.1417 

1.1688 

1.1698 

29.5  mm... 

1.1614 

82 

IH- . 

12 

1.2667 

1.2938 

1.2848 

ffHa  in.... 
in... 

i.tstt 

i.tm 

87 

73 

12 

1.3917 

1.4188 

1.4098 

36  mm.... 

1.4173 

78 

. 

1  SiMs  in  italic  type  are  not  within  the  specified  limits  for  minor  diameter 
of  nut.  Seep.  43,  H28  (1944).  Sizes  of  tap  drills  for  class  5  fit  are  given  in 


>  Drill  sizes  up  to  H  inch  are  in  agreement  with  ASA  B5.12-1940,  Twist 
Drills,  Straight  Shank,  published  by  the  American  Society  of  Mechanical 
Engineers,  29  West  39th  Street,  New  York  18,  N,  Y. 

>  This  size  is  not  included  as  standard  in  ASA  BS.12-1940  but  is  listed  in  an 
appendix  thereto. 


SECTION  V.  SCREW  THREADS  OF  SPE¬ 
CIAL  DIAMETERS,  PITCHES,  AND 

LENGTHS  OF  ENGAGEMENT 

Page  106,  2d  col.,  line  2,  change  “four”  to 
“three.” 

Page  107,  par.  (/).  Substitute  the  following  for 
this  paragrapn  and  footnote  15: 

“(t)  The  tolerance  on  minor  diameter  of  a  nut 
of  a  given  diameter,  pitch,  and  length  of  engage¬ 
ment  shall  he  taken  from  table  54 A.” 

Page  109,  par.  2,  substitute  the  following  for 
this  paranapn: 

“2.  Tolerances  on  pitch  diameter  for  pitches 
between  those  for  which  values  are  given  in  the 
tables  shall  be  those  of  the  next  coarser  pitch, 
except  that  for  screws  having  80,  72,  44,  13,  11,  9, 
7,  5,  or  4%  threads  per  inch  and  lengths  of  engage¬ 
ment  of  one  and  one-half  diameters  or  less  and 
diameters  less  than  the  standard  diameters  for  the 
respective  pitches  as  given  in  section  IV,  the  toler¬ 
ances  given  in  section  111  shall  be  used.” 

Page  109,  insert  after  par.  5: 

“6.  For  pitches  finer  than  64  threads  per  inch, 
apply  the  formulas  in  table  143.  If  the  resulting 
tolerance  is  greater  than  that  for  64  threads  per 
inch  as  given  in  tables  55  to  57  for  the  same 
diameter  and  class,  apply  the  tolerance  for  64 
threads.” 

Page  109,  2d  col.,  insert  the  following  above 
“5.  gages”: 

(d)  Table  of  Nut  Minor  Diameter  Toler¬ 
ances.— Table  54  A  provides  tolerances  for  all 
diameters  and  lengths  of  engagement,  and  for  the 
selected  pitches  recommends  in  this  section,  with 
80  and  72  threads  per  inch  in  addition. 

The  principal  practical  factors  which  govern 
these  tolerances  are  tapping  difficulties,  particu¬ 
larly  tap  breakage  in  the  small  sizes,  and  depth  of 
engagement.  Depth  of  engagement  correlates 
with  the  stripping  strength  of  the  thread  assembly, 
and  thus  also  with  the  length  of  engagement.  It 
also  correlates  with  the  tendency  toward  disen¬ 
gagement  of  the  treads  on  one  side,  when  as¬ 
sembly  is  eccentric.  The  amount  of  possible 
eccentricity  is  one-half  of  the  sum  of  the  pitch 
diameter  allowance  and  tolerances.  For  a  given 
pitch,  or  depth  of  thread,  this  sum  increases  with 
the  diameter,  and  accordingly  this  factor  would 
require  a  decrease  in  minor  diameter  tolerance 
with  increase  in  diameter. 

Thus,  for  any  given  pitch  and  length  of  engage¬ 
ment,  the  tolerances  do  not  increase  or  decrease 
proportionately  with  the  diameter  or  a  function 
of  the  diameter.  Starting  with  the  smallest  size 
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Tabus  54A. — Minor  diameter  tolerances  for  internal  special  screw  threads,  classes  1,  S,  artd  S 


Lengtba  of  eogsgo- 
ment 


Minor  diamoter  tolerancea  for  thread  sizes  baring  basic  major  diameters 


Threads  per 
inch 


Above 
0.118  to 
0.131  in. 

Above 
0.131  to 
O.lSl  in. 

Above 
0.161  to 
0.177  In. 

Above 
0.177  to 
0.a03in. 

Above 
0.233  to 
0.281  in. 

Above 
0.281  to 
0.344  in. 

lock 

0.0013 

Inch 

0.0013 

huh 

0.0013 

Inch 

0.0013 

Indt 

0.0013 

Inch 

0.0013 

Inch 

0.0013 

Above 
0.406  to 
0.460  in. 
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TABI.K  54 A. — Minor  diameter  tolerancea  for  internal  epecial  screw  threads,  classes  1,  S,  and  S — Continued 


Lengths  of 
engagement 


Minor  diameter  tolerances  tor  thread  sizes  having  basic  major  diameters 


Same  as  respective  pitch  diameter  tolerances  for  each  class  but  not  less  than  values  in  preceding  column. 


20 


Handhooka  of  the  National  Bureau  of  Standards 


at  the  left  of  table  54A  the  tolerance  is  large,  and 
decreases  as  the  diameter  increases,  then  remains 
constant  over  a  considerable  range,  and  increases 
in  the  larger  diameters  in  accordance  with  the 
general  tendency  for  tolbrauces  to  increase  with 
mcrea^  in  diameter.  The  large  values  at  the 
left  minimize  tap  breakage,  but  with  short  lengths 
of  engagement  the  stripping  strength  is  sacrificed 
to  the  extent  that  the  full  tensile  strength  of  the 
screw  is  not  developed.  However,  strength  in 
small  sizes  is  usually  not  important,  but  in  larger 
sizes  strength  is  the  primary  factor  determinmg 
the  selection  of  size,  and  smaller  but  adequate 
minor  diameter  tolerances  tend  to  permit  the 
selection  of  a  smaller  size  than  would  otherwise 
be  possible  for  a  given  strength. 

The  tolerances  in  table  54A  increase  with  in¬ 
creases  in  length  of  engagement  and  in  pitch. 

The  fundamental  basis  of  table  54A  is  the  pres¬ 
ent  set  of  minor  diameter  tolerances  established 
for  the  American  National  coarse  and  fine  thread 
series  on  the  basis  of  experience  in  production. 
That  is,  values  in  the  table  corresponding  to  stand¬ 
ard  diameters  and  pitches,  and  lengths  of  engage¬ 
ment  from  %D  to  IjiD,  are  in  close  agreement 
with  the  NC  and  NF  values,  with  slight  deviations 
in  some  cases  to  conform  with  formulas  used. 
These  formulas  express  curves  of  a  General 
Motors  Engineering  Standard  chart,  which  sub¬ 
divide  the  tolerance-diameter  relationship  into 
four  zones,  with  a  particular  proportion  of  toler¬ 
ance  to  diameter  applicable  in  each  zone,  and 
^ply  to  lengths  of  er^gagemeut  from  %D  to  l]iD. 
Tolerances  for  lengths  of  engagement  less  than 
yiD  are  %  of  these,  for  %D  to  yQl  are  %  of  these, 
and  for  over  l}iD  are  lYt  times  these.  However, 
where  the  resulting  tolerance  would  result  in  a 
depth  of  thread  less  than  53  percent  of  the  basic 
thread  depth,  the  values  are  adjusted  to  produce 
the  53  percent  depth  of  threaa.  In  the  fourth 
zone,  corresponding  to  the  larger  diameters  at  the 
right  of  the  table,  tolerances  for  lengths  of  engage¬ 
ment  from  %D  to  l%p  are  adjusted  to  equality 
with  class  2  pitch  diameter  tolerances,  and  for 
lengths  greater  than  \]{D  to  equality  with  class  1 
pitch  diameter  tolerances. 

Attention  is  called  to  the  simplified,  preferred 
minor  diameter  tolerances  given  in  table  XVI.  2, 
p.  88,  columns  6  to  9,  inclusive,  prepared  subse¬ 
quently  to  table  54A. 

Page  111,  table  54.  Omit  column  12,  which  is 
replaced  by  table  54A. 

Page  115.  Delete  table  58.  (See  reference  to 
p.  19  to  23  herein.) 


SECTION  VI.  AMERICAN  STANDARD  PIPE 
THREADS  « 

This  section  is  to  be  brought  into  agreement 
with  ASA  B2. 1-1945,  “Pipe  Threads”  by  making 
the  following  revisions  and  corrections: 

^  Throughout  the  section,  change  “American  Na¬ 
tional’’  to  “American  Standi.”  The  term 
“American  National”  is  thus  r^erved  to  identify 
the  thread  form  specified  in  section  III. 

Page  116.  Revise  the  introduction  to  read  as 
follows: 

“The  American  Standard  for  Pipe  'Threads, 
originally  known  as  the  Briggs  Standard,  was 
formulated  by  Mr.  Robert  Bnggs.  For  several 
years  around  1862  Mr.  Bri^s  was  swerintendent 
of  ^e  Pascal  Iron  Works  of  Morris,  'Tasker  &  Co., 
Philadelphia,  Pa.,  and  later  engineering  editor  of 
the  Journal  of  the  Franklin  Institute.  After  his 
death  on  July  24,  1882,  a  paper  by  Mr.  Briggs  con- 
tMning  det^ed  information  regarding  American 
pipe  and  pipe  thread  practice,  as  developed  by 
him  when  superintendent  of  the  Pascal  Iron  Works, 
was  read  before  the  Institution  of  Civil  Engineers 
of  Great  Britain.  This  is  recorded  in  the  Excerpt 
Minutes,  volume  LXXI,  Session  1882-83,  part  1, 
of  that  ^ciety. 

“It  is  of  interest  to  note  that  the  nominal  sizes 
(<Rameters)  of  pipe  10  inches  and  under,  and  the 
pitches  of  the  thread  were  for  the  most  part 
established  between  1820  and  1840. 

“By  publishing  his  data,  based  on  years  of  prac¬ 
tice,  Mr.  Briggs  was  the  means  of  establishing 
definite  detail  dimensions.  The  Briggs  formula 
did  not  provide  for  the  internal  threads  or  gaging 
requirements  for  making  taper  threaded  joints.  It 
established  only  the  external  thread  on  pipe,  with 
no  tolerance. 

“In  1886  the  large  majority  of  American  manu¬ 
facturers  threaded  pipe  to  practically  the  Bri^s 
Standard,  and  acting  jointly  with  the  American 
Society  of  Mechanical  Engineers  they  adopted  it 
as  a  standard  practice  that  year,  and  master  plug 
and  ring  gages  were  made. 

“Later,  at  various  conferences,  r^resentatives 
of  the  manufacturers  and  the  ASME  established 
additional  sizes,  certain  details  of  gaging,  toler¬ 
ances^  special  applications  of  the  standard  and,  in 
addition,  tabulated  the  formulas  and  dimensions 
more  completely  than  was  done  by  Mr.  Briggs. 

»  This  standard,  in  substantially  the  same  form,  has  been  adopted  by  the 
American  Standards  Association.  It  is  published  as  ASA  B2.1-1945,  “Amer¬ 
ican  Standard  Pipe  Threads,"  by  the  ASME,  29  West  Thirty-nintn  Street, 
New  York  18,  if.  Y.  The  specmcations  for  gages  are  in  agreement  with 
Federal  Specification  Oao-F-SSla,  “Pipe  Threads;  Taper  (American 
National).*’^ 
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“In  1913  a  Committee  on  the  Standardization 
of  Pipe  Threads  was  organized  for  the  purpose  of 
reediting  and  expanding  the  Brig^  Standard. 
The  American  Gas  Association  and  The  American 
Society  of  Mechanical  Engineers  served  as  joint 
sponsors.  After  6  years  of  work  this  committee 
completed  the  revised  standard  for  t^er-pipe 
tl^eads,  which  was  published  in  the  ASME  Trans¬ 
actions  of  1919.  During  this  period  the  thin  ring 
gage  was  established,  and  the  crests  of  the  thread 
plug  and  ring  gages  were  truncated.  This  standard 
was  adopted  by,  and  appeared  in  the  various  re¬ 
ports  of  the  National  Screw  Thread  Commission. 

“In  the  years  which  followed,  the  need  for  a 
further  revision  of  this  American  Standard  became 
evident,  as  weU  as  the  necessity  of  adding  to  it  the 
recent  developments  in  pipe  threading  practice. 
Accordingly,  the  Sectional  Committee  on  the 
Standardization  of  Pipe  Threads,  B2,  was  organ¬ 
ized  in  1927  under  the  joint  sponsorship  of  the 
AGA  and  the  ASME.  The  specifications  in  this 
section  are  in  agreement  with  the  current  standard 
developed  by  that  committee. 

“Substantially  the  same  standard  for  taper  pipe 
threads,  but  with  various  additional  refinements 
in  gaging,  is  issued  as  Air  Force-Navy  Aeronautical 
Specification  AN-P-363.” 

Page  117,  at  bottom,  correct  formula  to  read 
“Z2=(0.8D-l-6.8)/n.“ 

Page  118,  figure  23,  revise  as  follows: 


Figure  23.  American  Standard  taper  pipe  thread  notation. 


NOTATION 

B)-Z)-(0.05D+l.l)l/n 

Ei=B)-H).0625Zi 

^0.80+6.8^ 

Page  118,  2d  col.,  revise  par.  1  to  read  as  follows: 

“1.  Manufacturing  Tolerance  on  Product 
Using  Working  Gages. — ^The  maximum  allow¬ 
able  variation  in  the  commercial  product  is  1  turn 
large  or  1  turn  small  from  the  gaging  notch  on 
plug  and  gaging  face  of  ring  when  working  gages 
are  screwed  up  firmly  by  hand  on  or  in  the  prod¬ 


uct,  (See  figs.  27  and  28.)  This  is  equivalent  to 
a  maximum  allowable  variation  of  the  product  of 
1%  turns  large  or  small  from  the  basic  dimensions, 
on  account  of  the  permissible  tolerance  of  K  turn 
large  or  small  on  working  gages.” 

Page  1 19,  table  59,  add  to  table  heading,  “NPT.” 
Delete  the  2-inch  API  line  pipe  from  table  and 
corresponding  footnote  number  7. 

Page  120,  footnote  8,  add  at  end  of  first  sentence: 
“for  the  3-inch  size  and  smaller.” 

Page  121,  table  60,  add  “NPT”  at  end  of  table 
heading.  In  note  at  bottom,  line  3,  change  “elim¬ 
ination”  to  “eliminating.” 

Page  122,  1st  col.,  par.  2  and  table  61,  revise  to 
read  as  follows: 

“2.  Tolerances  on  Thread  Elements. — ^The 
permissible  variations  in  thread  elements  on  steel 
products  and  all  pipe  made  of  steel,  wrought  iron, 
or  brass,  exclusive  of  butt-weld  pipe,  are  given  in 
tables  60,  61,  and  66.  These  tables  are  a  guide 
for  establishing  limits  of  the  thread  elements  of 
taps,  dies,  and  thread  chasers.  These  limits  may 
be  required  on  product  threads. 

“On  pipe  fittings  and  valves  (not  steel)  for 
steam  pressures  300  lb  and  below,  it  is  intended 
that  plug  and  ring  gage  practice,  as  set  up  in  this 
standard,  will  provide  for  a  satisfactory  check  of 
accumulated  variations  in  such  product  of  taper, 
lead,  and  angle.  Therefore,  no  tolerances  on 
thread  elements  have  been  established  for  this 
class. 

“For  service  conditions,  where  more  exact  check 
is  required,  procedures  have  been  developed  by 
industry  to  supplement  the  regulation  plug  and 
ring  gage  method  of  gaging  See  pars,  (d)  1  (5)  and 
(d)  1  (c),  p.  123,  H28(1944).” 


Table  61.  Tolerances  on  taper,  lead,  and  angle  of  pipe 
threads  of  steel  products  and  of  all  pipe  of  steel,  wrought- 
iron,  or  brass 


Nominal  pipe  size 
(inches) 

Threads 
per  inch 

Limits  on  taper  at 
pitch  line,  per  foot 

Lead  in 
length  of 
effective 
thread  ‘ 

60°  angle 
ofthr^ 

Maxi¬ 

mum 

Mini¬ 

mum 

Inch 

Inch 

Inch 

Degree* 

=b 

He.  H . 

27 

‘He 

0.003 

2H 

H.  H . - . 

18 

‘He 

.003 

2 

H,  H— - . 

14 

‘He 

>.003 

2 

1,  IH.  IH,  2 . 

llH 

‘He 

1.003 

m 

2H  and  larger _ 

8 

‘Me 

>.006 

IH 

<  The  tolerance  on  lead  shall  be  ±0.003  in.  per  in.  on  any  size  threaded  to  an 
eflective  thread  length  greater  than  1  in. 

Note. — For  tolerances  on  depth  of  thread,  see  table  60,  and  for  tolerances 
on  pitch  diameter,  see  par.  (r)  1.  For  tolerances  on  Dryseal  threads,  see 
table  66. 


Page  122,  figure  24,  change  “Ls”  to  “Xg.” 

Page  123,  1st  col.,  line  8,  change  “basic”  to 
“reference.”  Line  18,  after  “notch,”  insert  “is 
not  essential  but.” 


MINOR  OIA, 
CLEARED 


22 


Handbooks  of  the  National  Bureau  of  Standards 


Page  123.  Insert  figure  26 A,  as  follows: 


TAPER  rOL£RANCE  *.OOOe^-iOOOO  IN  .420 

TAPER  I  IN  l«  MEASURED  ON  DIAAf.  J  ^  \ 

\  9(5M  Md±did\ 


.5504 

+.0010 


CHECK  PLUG  THREADS. 

Q  ;5  ENLARGED  CROSS _ 

i  J  ALLOWABLE  VARIATION  IN  LEAD 
S  BETWEEN  ANY  TWO  THREADS  ±  .0003 


stamp:  I+-II+N.RT 
CHECK  FOR  RD.  AT 
SMALL  END  OF  .. 
RING  i.S4ft 


stamp; CHECK  FOR  MINOR  DIA. 
AT  SMALL  END  OF  RING  I.49II 


TAPER  CHECK  PLUG  GAGES. 


TAPER  I  IN  16  MEASURED  ON  OIAM.  TOLSRANCC  -f  0009,-0000 IN .4ZO 

\  X.  04.  o  I  TAPER  I  IN  16  MEASURED  ON  DIAM. 

\  i  r0L£RANC£.0OI2,*O/N.4iO 


3d±oW 


I  MAJOR  DIA.  LARGE  END 
1.6494 +.0010 
PITCH  DIA.  LARGE  END 
I.S9IS+.0OO3 


MAJOR  DIA. 
CLEARED 


ENLARGED  CROSS  SECTION 
ALLOWABLE  VARIATION  IN  LEAD 
BETWEEN  ANY  TWO  THD'S.X.OOIO 

■  stamp:-i^-ii^-n.rt. 

+.0312  p  p  large  end  of 

/component  1.5634 


-e— 


TAPER  THREAD  PLUG  GAGE. 


SMALL  END  OF  CHECK 
plugs  may  BE  .002  ABOVE 
OR  BELOW  THIS  SURFACE 
WHEN  ASSEMBLED  BY  HAND 


FOR  OTHER  GAGIN 
DIMENSIONS  SEE 
CHECK  CAGES 


ENLARGED  CROSS  SECTION 
ALLOWABLE  VARIATION  IN  LEAD 
BETWEEN  ANY  TWO  THREADS  ±^>004 
.26091  I 
-.0010  * 


stamp:- l^-ll|-N.P.T. 
P.  O.  AT  SMALL  END  ( 
COMPONENT  1.5571 


.5504  ft.  > 

+.0010  I  I 

TAPER  THREAD  RING  GAGE. 


Figure  26A.  Methods  of  dimensioning  taper  pipe  thread  gages. 
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Page  125,  Ist  col.,  under  par.  (c),  add: 

“It  is  to  be  noted  that  these  gages  arc  truncated 
at  the  crest  an  amount  equal  to  O.lp,  so  that  tliey 
bear  only  on  the  flanks  of  the  thread.  Thus,  al¬ 
though  they  do  not  check  the  crest  truncations 
specked  in  table  60,  they  are  satisfactory  for  the 
inspection  of  the  general  run  of  product.  When  it 
is  deemed  necessary  to  determine  whether  or  not 
such  truncations  are  within  the  hmits  specified,  or 
particularly  to  see  that  the  maximum  trim  cation 
is  not  exceeded,  it  is  necessary  to  make  further 
inspection.  For  this  purpose  optica)  projection,  or 
Air  Force-Navy  aeronautical  specification  gages, 
may  be  used.” 

Page  127,  table  62:  Add  “NPT”  to  table  head¬ 
ing.  Correct  figures  in  table  as  follows: 


Column 


JVoio  itait  Should  read 


4- 

4.. 

4. 

5- 

5. 
5- 
10 
10 
10 
11 
12 
12 


1.  27155  1.  27154 

1.  61505  1.  61504 

2.  32694  2.  32693 

1.  29655  1.  29654 

1.  64130  1.  64129 

2.  35419  2.  35418 

1,  15571  1.  15572 

1.  49921  1.  49922 

3.  25737  3.  25738 

2.  67890  2.  67891 

2.  70737  2.  70738 

3.  33237  2.  33238 


In  footnote  1  insert  after  “when”:  “the  product 
thread  is.” 

Page  129,  table  64,  add  “npt”  to  table  heading. 
P^e  131,  table  66:  Add  “nptp”  to  table  head¬ 
ing. 

Page  132,  table  67,  revise  as  shown: 


Table  67. 


Limits  of  size  on  crest  and  root  of  Dryseal  American  Standard  external  and  internal  taper  pipe  threads;  *  (pressure^ 
tight  joints  without  lubricant  or  sealer),  NPTF 


INTERNAL  THREAD 


EXTERNAL  THREAD 


Depth 

of 

Depth  of  pipe  thread 

sharp  V 
threM, 
H 

Maximum, 
*  1 

Minimum 

2 

3 

4 

Inch 

0.02685 

Inch 

0.02426 

.04117 

^  .06186 

.05600 

.05236 

[  .07531 

.06661 

.06313 

\  .10825 

.09613 

.09275 

Tnmcstion  Toler-  Equivalent  width  ot  flat ' 

-  ance  - 

on  trun- 

Minimum  Maximum  cation  Minimum  Maximum 


9  10  n  12  13 


Inch 

0.0018 

.0017 

.0017 

.0018 

.0017 

.0018 

.0017 

.0026 

.0017 

.0026 


Tolerance 
on  equiv¬ 
alent 
width  of 
flat 


<  Although  these  threads  are  designed  for  use  without  a  lubricant  or  sealer,  its  use  may  be  found  to  be  desirable. 

>  The  m^r  diameter  of  plug  gages  and  the  minor  diameter  of  ring  gages  used  for  ga^g  nryseal  threads  shall  be  truncated  0.20,  for  27  threads  per  inch, 
and  0.16,  for  1^  14, 1114,  and  8  thr^s  per  inch. 

Non.— Dimensions  are  specified  to  4  and  6  decimal  places.  While  this  implies  a  greater  degree  of  precision  than  is  ordinarily  attained,  these  dimensions 
are  so  expressed  for  the  purpose  of  eliminating  errors  in  computations. 
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Page  133,  table  68,  add  “nptr”  to  table  heading. 
Page  134,  table  69,  revise  figiires  in  table  as 
follows: 


CWMaM  Mint  rtadt  ShouU  naS 

9 . 0.36  0.357 

9 . .43  .436 

9..  . -  .81  .812 

9 . .94  .937 

11..  . 1.31  1.312 

11 . . - .  1.44  1.437 


Page  135,  table  70,  add  to  table  heading, 
“npbc.” 

Page  136,  table  71,  add  to  table  heading, 
“npsp." 

Page  136,  table  72,  add  to  table  heading, 
“npsm,”  and  insert  the  following  illustration: 


AXIS 


EXTERNAL  THREAD 


INTERNAL  THREAD 


Pf^e  136,  last  sentence  of  text,  revise  to  read: 
“Major  and  minor  diameters  have  been  calculated 
on  the  basis  of  a  truncation  of  O.lp,  to  provide  no 
interference  at  crest  and  root  ^en  product  is 
gaged  with  gages  made  in  accordance  with  par. 
(c)  4,  below.” 

Page  137,  add  at  end  of  text:  “Major  and  minor 
diameters  have  been  calculated  on  the  basis  of  a 
truncation  of  O.lp.” 

On  page  137,  table  73,  add  to  table  heading, 
“npsl,”  and  insert  the  above  illustration,  as  indi¬ 
cated  for  table  72. 


SECTION  VII.  AMERICAN  NATIONAL 
HOSE-COUPLING  AND  FIRE-HOSE 
COUPLING  THREADS 

Page  140,  2d  col.  of  text,  add  to  end  of  sentence 
above  “Examples: — ”  “to  be  made  up  with  stand¬ 
ard  pipe  threads.” 

Page  140,  table  74,  insert  as  2d  col.,  heading 
“Identification  symbol.”  Insert  as  symbols  “NH’ 
for  first  three  items,  and  “NPSH”  for  remaining 
six  items.  Make  corresponding  insertions  in 
tables  76,  77,  and  78,  with  symbm  “NH”  for  fire¬ 
hose  threads. 
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Page  141,  table  75,  add  to  table  heading  “NH." 

Page  144,  table  78,  revise  illustration  to  show  truncated  threads,  thus: 


Page  145,  table  79,  add  to  table  heading 
Pages  146,  147,  tables  80  and  81,  in  headings 
for  2d,  3d,  and  4th  columns  insert  “NH,”  and  for 
5th  column  insert  "NPSH.” 

SECTION  VIII.  MISCELLANEOUS  STAND¬ 
ARDIZED  PRODUCT  THREADS  OF 
AMERICAN  NATIONAL  FORM,  OR 
AMERICAN  STANDARD  PIPE  THREAD 
FORM  (PAGE  148) 

1.  OAS  CYLINDER  VALVE  THREADS 

The  valves  for  cylinders  containing  compressed 
gases  embody  several  screw  threes,  namely: 
(1)  The  outlet  connection,  (2)  the  neck,  or  valve 
to  cylinder  connection,  (3)  the  safety  device  cap 
or  plug,  and  (4)  the  various  thr^ds  associated 
with  the  valve  mechanism.  ^  While  the  practice 
for  all  of  these  threads  is  fairly  well  established, 
only  the  outlet  threads  (1)  have  been  fully  stand- 
anuzed. 

(a)  OUTLET  CONNECTIONS. 

The  threads  for  valve  outlets  were  not  speci¬ 
fically  defined  in  the  past  and  their  form,  toler¬ 
ances,  and  sizes  varied  considerably  in  practice. 
Such  threads  were  not  officially  recorded  by  the 
industry  but  were  simply  lyiade  m  accordance  mth 
the  best  understanding  jud  iudgment  of  various 
manufacturers  and  users  wno  usually  handled 
either  the  cylinder  with  its  valve,  and  not  the 
connecting  equipment,  or  the  other  way  around. 
This  separation  of  interests  at  the  valve  outlet 
caused  wide  discrepancies  as  compared,  for  ex¬ 
ample,  with  a  spec'm  thread  on  a  pipe  union  where 
the  entire  fitting  is  made  as  one  unit  by  one  manu¬ 
facturer. 

The  Compressed  Gas  Manufacturers’  Associa¬ 
tion,  Inc.,  nad  had  valve  outlet  standards  for 
industrial  and  medical  oxygen  for  a  good  mimy 
years,  revising  them  from  time  to  time  to  bring 


them  closer  to  National  practice.  Likewise,  the 
Chlorine  Institute  had  set  up  its  standard  for 
chlorine  some  time  ago. 

The  Valve  Thread  Standardization  Conunittee 
of  the  Compressed  Gas  Manufacturers’  Associa¬ 
tion,  working  in  conjunction  with  federal  services 
and  other  interested  groups,  was  given  a  splendid 
opportunity  during  die  late  war  to  study  valve 
outlets,  especially  those  for  federal  services  which 
were  made  and  inspected  to  strict  specifications. 
The  study  resulted  in  a  closer  definition  and  ap- 
preciatiion  of  each  outlet,  and  in  a  more  balanc^ 
relationship  of  the  many  outlets  to  each  other  to 
achieve  the  utmost  in  safety.  In  January,  1946, 
the  findings  and  formulated  standards,  uTOn  which 
the  fede^  data  contained  herein  are  based,  ap¬ 
peared  in  tbe  Committee’s  report  “Standara 
Compressed  Gas  Cylinder  Valve  Outlets.” 

Either  a  single  gas,  or  else  several  gas^  which 
create  no  hazmd  if  interchanged,  are  assigned  to 
the  same  outlet.^  With  the  exception  of  outlets 
having  taper  pipe  threads  which  seal  at  the 
threads,  each  outlet  provides  for  a  seat  and  nipple 
which  make  a  gas-l^ht  joint  against  leaks  and 
also  provides  for  14-pitch  American  National  form 
screw  threads  not  m  the  regular  series.  These 
threads  do  not  seal  but  merely  hold  the  nipple 
against  its  seat. 

The  threads  on  the  valves  fall  into  four  divisions, 
right-hand  or  left-hand  (RH  or  LH)  and  external 
or  internal  (EXT  or  INT).  These  four  basic 
divisions  are  so  vital  to  prevent  undesirable 
cross-coimecting  that  the  full  designation  of  each 
gas-outlet  thread  includes  the  terms  RH  or  LH 
and  EXT  or  INT.  In  general,  where  practicable, 
right-hand  threads  are  used  for  nonfuel  or  for 
water-pumped  gases,  and  left-hand  threads  for 
fuel  or  for  oil-pumped  gases.  Left-hand  threads 
are  identified  by  a  groove  across  the  corners  of  the 
hexagon  nut. 

The  nominal  diameters  of  the  threads  in  each 
division  are  spaced  far  enough  apart  so  they  will 
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not  engage  with  the  thread  of  an  adjoining  size. 
An  allowance  (minimum  clearance)  of  0.0050  inch 
between  the  mating  parts  is  established  to  provide 
the  desired  looseness  of  fit  at  the  threads  and  to 
assure  uninterrupted  interchangeability  between 
products  of  different  manufacturers,  who  lacked 
a  common  standard  in  the  past.  The  tolerances 
are  in  the  direction  of  greater  looseness  and  are 
determined  on  the  basis  of  NS-3  data,  except  for 
the  major  diameter  of  the  external  tliread  where 
the  tolerance  is  0.0050  inch  instead  of  0.0098  inch. 


Screw  threads  meeting  the  above  specifications 
bear  the  designation  NGO,  National  Gas  Outlet, 
as  a  separate  and  distinct  symbol  for  valve  outlet 
threads.  This  symbol  was  suggested  and  desig¬ 
nated  by  the  Interdepartmental  Screw  Thread 
Committee,  representing  the  Federal  agencies,  to 
provide  for  the  peculiar  needs  of  the  industry. 
The  designation  NGO  (Cl)  applies  to  the  alternate 
chlorine  thread  which  has  been  used  successfully 
without  change  for  many  years. 

The  data  in  table  85  list  the  industrial  and 


Table  85. — C/.  S.  A.  compressed  gas  cylinder  valve  outlet  threads 


Thread  of  valve 


Matintr  thread 


Acetylene,  standard  .  0.8SS"-MNOO-LH-INT .  0.8Sn"-14NOO-Ln-EXT. 

Acetylene,  alternate  '  . 825"-HNQO-RH-EXT . 8,10"-MNQ  O-RH-INT. 

Air,  water-pumped  . 965"-14NaO-RH-INT.... . 960"-14NQO-RH-EXT. 

Air,  oil-pumped. . .  . . . 9«5"-14NGO-LH-INT . 9fit)"-14NOO-LH-EXT. 

/  H"-18NPT-RH-INT,  OT . \  >i"-18NPT-RH-EXT,  OT 

lAmmonia,  anhydrous,  standard  . . t  V4"-J4NPT-RH-INT  J  H"-1<NPT-RH-EXT 

1  /  H"-18NPT-RH-IN'I\'  Vith‘.I"”.I"'"”"  i  H"-18NPT-RH-EXT,  with 

Ammonia,  anhydrous,  alternate  . |  l"-I4NF-2LH-EX'f  for  nut . /  I"-14NF-2LH-rNT  for  nut. 

Argon,  water-pumped . 965"-14NaO-RH-INT . «!0"-14NaO-RH-EXT. 

Argon,  oU-pumped .  .fl65"-14NaO-LH-INT . 9eo"-14NQO-I.H-EXT. 

Butadiene . 885"-I4NQO-LH-INT .  J80"-14NOO-LH-EXT. 

Butane,  standard . 88S"-14NGO-LH-INT .  .880"-14NGO-LH-EXT. 

Butane,  No.  1  alternate  > . 825"-14NGO-LH-EXT .  W'-14NQO-LH-INT, 

Butane,  No.  2  alternate  > .  .825"-14NGO-RH-EXT . 830"-14NG  O-RH-INT. 

Carbon  dloside,  standard .  .82a"-14NOO-RH-EXT .  i30"-14NOO-RH-INT. 

Carbon  dioxide,  medical .  Standard  medical  gas  flush  outlet  for  yoke .  Standard  medical  gas  flush  outlet  tor 

yoke. 

Chlorine;  alternate ' .  1.034"-14NaO(Cl)-RH-EXT .  l.(l85"-14NOO(Cl)-RH-INT. 

Cyclopropane. . — .  Standard  medical  gas  flush  outlet  for  yoke .  Standard  medical  gas  flush  outlet  for 

yoke. 

Pichlorodifluoro-methane .  1.030"-MNOO~BH-EXT .  1.035"-14NO  O-RH-INT. 

Ethane .  0.825"-14NOO-LH-EXT .  0W'-14NOO-LH-rNT. 

Ethyl  chloride . 82S"-14NOO-RH-EXT .  J30"-14NOO-RH-INT. 

Ethylene,  industrial  and  medical .  J2S"-14NOO-LH-EXT . 830"-14NOO-LH-INT. 

Ethylene,  medi(^ .  Standard  medical  gas  flush  outlet  for  ycke .  Standard  medical  gas  flush  outlet  for 

yoke. 

Ethylene  oxide,  standard . 885"-14NQO-LH-INT .  .880"-14NOO-LH-EXT. 

Ethylene  oxide,  alternate  i . 825"-14NOO'LH-EXT .  W'-14NOO-LH-INT. 

Helium,  water-pumped,  standard .  .985"-14NaO-RH-INT .  .860"-14NOO-RH-EXT. 

Helium,  medical .  Standard  medicsl  gas  flush  outlet  for  yoke _  Standard  medical  gas  flush  outlet  for 

yoke. 

Helium,  oil-pumped,  standard . . . .  .965"-14NQO-LH-INT _ .fiB0"-14NOO-LH-EXT. 

Helium,  oil-pumped,  alternate  * .  .825"-!4NOO-I,H-EXT .  .830"-14NOO-LH-INT. 

Hydrogen..:. .  .825"-14NaO-LH-EXT .  W'-UNGO-LH-INT. 

Isobutane,  standard . 885"-I4NOO-l,H-INT .  W'-14NOO-LH-EXT. 

Isobutane,  alternate  < .  X25"-I4NOO-LH-EXT . 830"-14NOO-LH-INT. 

Methane . 825"-14NaO-LH-EXT .  .830"-14NOO-I,H-INT. 

Methyl  chloride,  standard . 1.030"-I4NOO-RH-EXT .  1.035"-14NOO-RH-INT. 

Methyl  chloride,  alternate  i .  H"-HNPT-BH-EXT .  H"-14NPT-BH-INT. 

Nitrogen,  water-pumi)ed _ _  .965"-14NGO-RH-INT _  ,950"-14NOO-RH-EXT. 

Nitrogen,  oil-pumped . 965"-14NOO-LH-INT .  .860"-14NOO-LH-EXT. 

Nitrous  oxide,  standard .  W'-MNGO-RH-EXT .  .830"-14NaO-RH-INT. 

Nitrous  oxide,  medical .  Standard  medical  gas  flush  outlet  for  yoke .  Standard  medical  gas  flush  outlet  for 

yoke. 

Oxygen,  industrial  and  medical _  .903"-14NGO-RH-EXT -  .808"-14NGO-RH-INT, 

Oxygen,  medical  • . 825"-14NGO-RH-EXT.. . . . 830"-14NO O-RH-INT. 

Oxygen,  medical .  Standard  medical  gas  flush  outlet  for  yoke .  Standard  medical  gas  flush  outlet  for 

yoke. 

Propane,  standard .  J8S"-14NOO-LH-INT . . .  .880"-14NOO-LH-EXT. 

Pro^e,  No.  1  alternate  ■ . 825"-14NOO-l,H-EXT . 83n"-14NaO-LH-lNT. 

Propane  No.  2  alternate  i . 825"-UNQO-RH-EXT . W'-14NOO-RH-INT. 

Propylene,  standard . 888"-14NOO-I,H-INT .  .880"-14NOO-LH-EXT. 

Propylene  alternate  i . 825"-14NOO-LH-EXT . 830"-14NGO-LH-INT. 

Sulfur  dioxide,  standard .  l.(B0"-14NQO-RH-EXT .  1.0a5"-14NO O-RH-INT. 

Sulfur  dioxide,  alternate  < . - .  J4"-14NPT-RH-EXT .  H"-MNPT-RH-INT. 


■  Alternate  outlet  dimensions  are  shown  to  indicate  valve  outlet  threads  widely  used  by  industry  in  addition  to  the  approved  standards.  Federal  servioM 
shall  not  specify  alternate  outlet  dimensions.  In  areas  where  gases  cannot  be  readily  procured  commercially  in  cylinders  equipped  with  v^ves  complying  with 


y  procured  commercially  in  cylinders  equipped  with  valves  complying  with 
idards  may  be  accepted,  provided  authority  to  do  so  is  specifically  granted 


»  Outlet  40,  extensively  used  by  the  medical  profession  for  oxygen,  is  not  authorized  for  Federal  services. 

<  Outlet  28  is  past  practice  and  is  authorized  for  interim  use  but  not  for  new  procurement  by  Federal  services. 


Note.— Details  of  valve  outlets  and  connections  are  publbbed  by  the  Compressed  Gas  Manufacturers’  Association,  Inc.,  11  West  Forty-second  Street, 
New  York  18,  N.  Y.,  as  ASA  B57.1-1050,  American  Standard  Compressed  Gas  Cylinder  Valve  Outlet  and  Inlet  Connections. 
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medical  gases  with  tlic  threads  used  on  the 
respective  valves  and  on  their  mating  parts,  while 
the  data  in  table  85A  give  complete  thread 
information  for  the  use  of  toolmakers,  manufac¬ 
turers,  and  inspectors.  Table  85B  is  a  rearrange¬ 
ment  of  the  data  in  the  first  three  columns  of 
table  85  to  show  interchangeability  among  gases 
and  outlet  threads.  Attention  is  directed  to 
footnote  1  of  table  85  relative  to  alternates,  which 
are  to  be  eliminated  as  rapidly  as  possible. 

For  a  complete  and  detailed  design  of  each  gas 
outlet  and  its  connecting  parts,  see  “Standard 
Compressed  Gas  Cylinder  Valve  Outlets”  pub¬ 
lished  by  the  Compressed  Gas  Manufacturers’ 
Association,  Inc.,  11  West  Forty- second  Street, 
New  York  18,  N.  Y. 

Gages  for  “NGO”  tlireads  specified  in  table  85A 
shall  be  made  in  accordance  with  the  gage  specifi¬ 
cations  in  section  III.  Gages  for  the  “NPT” 
threads  listed  in  table  85  shall  be  made  in  accord¬ 
ance  with  the  gage  specifications  in  section  VI. 


0>)  INLET  CONNECTIONS 

The  screw  threads  on  the  inlet  connections  on 
the  valve  and  in  the  cylinder  neck  are  taper  pipe 
threads  subject  to  very  high  pressures  and  are 
longer  than  the  American  Standard  taper  pipe 
threads  but  otherwise  conform  to  the  dimensions 
given  in  tables  59  and  60.  Proper  control  of  the 
dimensions  within  the  tolerances  specified  for  all 
elements  of  the  threads  is  necessary  to  prevent 
leakage  and  requires  gages  of  special  design. 

[The  remainder  of  this  subsection  is  in  process  of  being 
revised.] 

Further  corrections: 

Page  151,  table  86  column  3,  next  to  last  line, 
change  “1"-14NPT”  to  NPT.” 

Page  152,  table  87B,  in  right-hand  view  of 
plug,  delete  diameter  D  and  show  diameter  Ki  at 
notch  B  located  at  length  Li  from  end.  Page  154, 
footnote  24,  insert  “of”  after  “dimensions.” 


Table  85A.  Limits  of  size  of  U.  S.  A.  compressed  gas  cylinder  valve  outlet  threads  series  NGO 


Symbol 

(designation  of  thread) 

External  thread 

Internal  thread 

Major  diameter 

Pitch  diameter 

Minor 

diameter 

Minor  diameter 

Pitch  diameter 

Major 

diameter 

Max 

Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 

Min 

1 

2 

3 

4 

5 

6 

mm 

8 

9 

10 

11 

745"-14NOO'?5-EXT . 

Inches 

0.7450 

iHchet 

0.7400 

Inch 

0.6986 

Inch 

0.6950 

Inch 

0.6574 

Inch 

Inch 

Inch 

Inch 

Inches 

7SO"-14NOO"?H-INT . 

0.6727 

0.6804 

0.7072 

0  7500 

RaV'-14NOO”2^-EXT . 

.8250 

.8200 

.7786 

.7750 

.7374 

830"-14NGO*?S-INT . 

.7527 

.7604 

.7836 

.7872 

.8300 

-litl 

.Say'-UNGO-LH-EXT . 

jjjB 

.8750 

.8336 

.7924 

^'M4XOO“LH-INT  . 

.8077 

.8154 

.8386 

.8422 

.8850 

W3"-l4NOO-RH-EXT . . 

.9030 

.8980 

.8566 

.8530 

.8154 

.908"-14NGO-Rn-INT . 

.8307 

.8384 

.8616 

.8652 

.9080 

980"-14NOO"?S-EXT . 

.9600 

.9550 

.9138 

.9100 

.8724 

.965"-14N00~?5-INT . 

.8877 

.8954 

.9186 

.9222 

.9650 

-Liti 

1  n30''-14NGO"?S-EXT  . 

1.0300 

1.0250 

.9836 

.9796 

.9424 

1.035"-14NGO"P5-INT  . 

.9sn 

.9654 

.9886 

.9926 

1  034"-UNGO(Cl)-RH-EXT . 

1.0340 

1.0300 

.9835 

.9795 

.9330 

1  035"-14NQO(C1)-RH-INT . 

.9530 

.9845 

.9885 
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Tablb  85B.  Camiation  of  ikreado  of  valve  and  gatea  to 
thaw  iiUerchangeabUUy 


Thnwl  of  valv* 


Num- 


Om 


0.83»-l«NaO-BH-KXT. 


a 

12 

13 

ao 

37 

40 

44 


Acetylene,  sltenute. 
Butane,  No.  2  alternate. 
Carbon  dioxide,  standard. 
Ethyl  chloride. 

Nitrous  oxide,  standard. 
Oxygeu,  medical. 
Propane,  No.  2  alternate. 


/ 


0,838-14NOO-LH-EXT. 


11 

19 

21 

24 

28 

29 

31 

32 
43 
46 


Butane,  No.  1  alternate. 

Ethane. 

Ethylene,  industrial  and  medical. 
Ethylene  oxide,  alternate. 
Helium,  oll>pumped,  alternate. 
Hydrogen. 

Isobutane,  alternate. 

Methane. 

Propane,  No.  1  alternate. 
Propylene,  alternate. 


0.88S-14NaO-LH-INT 


1 

9 

10 

23 

30 

42 

43 


Acetylene,  standard. 
Butadiene. 

Butane,  standard. 
Ethylene  oxide,  standard. 
Isobutane,  standard. 
Propane,  standard. 
Propylene,  standard. 


0.903-14NQO-RH-EXT 
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Oxygen,  Industrial  and  medical. 


0.966-14NaO-RH-INT. 

0.965-14NaO-LH-INT. 

I.030-14NOO-RH-EXT 


3  Air,  water-pumped. 

7  Argon,  water-pumped. 

25  Helium,  water-pumped,standard. 
33  Nitrogen,  water-pumpM. 


4  Air,  oil-pumped. 

8  Argon,  oil-pumped. 

27  Helium,  oil-pumped,  standard. 
36  Nitrogen,  oil-pumped. 


IS 

18 

33 

47 


Chlorine,  standard. 
Dichlorodi  Quoro-methane. 
Methyl  chloride,  standard. 
Sulfur  dioxide,  standard. 


1.034-14Nao<Cl)-RH-EXT. 


16 


Chlorine,  alternate. 


)4"-18NPT-RH-INT. 

H"-14NPT-RH-EXT 


6A 

6 

34 

48 


Ammonia,  anhydrous,  standard. 
Ammonia,  anhydrous,  alternate. 

Methyl  chloride  alternate. 

Sulfur  dioxide,  alternate. 


H''-14NPT-RH-INT 


SB 


Ammonia,  anhydrous,  standard. 


Standard  medical  gas  flush  outlet 
for  yoke. 


14 

17 

22 

26 

38 

41 


Carbon  dioxide,  medical. 
Cyclopropane. 

Ethylene,  medical. 
Helium,  medical. 

Nitrous  oxide,  medical. 
Oxygen,  medical. 


SECTION  X.  ACME  THREADS 

The  American  War  Standard  ASA  B 1.5-1945, 
“Acme  Threads,”  of  the  American  Standards  Asso¬ 
ciation,  is  being  considered  by  the  ASA  Sectional 
Committee  Bl  for  adoption  as  an  American 
Standard.  It  is  to  be  anticipated  that  there  will 
be  some  revisions. 

The  following  revisions  and  corrections  to  be 
made  in  this  section  are  necessary  to  bring  it  into 
substantial  agreement  with  the  American  War 
Standard  as  published,  and  with  the  specifications 
for  gages  in  section  III  of  this  supplement: 

Page  158,  2d  col.,  at  end  of  “1.  General  and 
Historical,”  insert: 

“While  threads  for  valve  operation  mav  be  made 
to  this  standard,  the  application  is  highly  special¬ 


ized  and  these  data  should  not  be  used  without 
consultation  with  the  valve  manufacturer.” 

Page  159,  2d  col.,  3d  sentence  under  table, 
change  to  read:  “It  is  suggested  that  screws  and 
nuts  of  the  same  class  be  used  together  for  either 
general  purpose  or  centralizing  assemblies.” 

Page  159,  2d  col.,  last  line:  Delete  remainder 
of  paragraph  and  substitute:  “Classes  5C  and  6C 
screws  and  nuts  can  be  used  interchangeably,  but 
if  a  class  5C  nut  is  used  with  a  class  6C  screw,  the 
available  backlash  is  less  than  when  used  with  a 
class  5C  screw.” 

Page  160,  2d  col.,  par.  No.  4,  line  6,  change 
“column  8”  to  “column  4.”  (Same  correction 
applies  to  ASA  Bl.  5-1945.) 

Page  161,  2d  col.,  line  7  from  bottom,  change 
to  “B.” 

Page  174,  table  98,  column  headed  %,  change 
“.2731”  to  “.2730.” 

Pages  177-179,  revise  the  text  to  read  as  follows: 

7.  GAGES  FOR  ACME  THREADS 

Gages  representing  both  extreme  product  limits, 
or  adequate  gaging  instruments  for  thread  ele¬ 
ments,  are  necessary  for  the  proper  inspection  of 
Acme  screw  threads.  The  dimensions  of  “go” 
and  “not  go”  gages  should  be  in  accordance  with 
the  principles:  (a)  that  the  maximum-metal  limit, 
or  “go”,  gage  should  check  simultaneously  as  many 
elements  as  possible,  and  that  a  minimum-metal 
limit  or  “not  go”  thread  gage  can  effectively  check 
but  one  element;  and  (l^  that  permissible  varia¬ 
tions  in  the  gages  be  kept  within  the  extreme 
product  limits. 


(■)  oaob  tolerances 

Tolerances  for  the  thread  elements  of  “go”  and 
“not  go”  thread  gages  for  Acme  threads  are  given 
in  tables  12,  p.  39,  and  100,  p.  179,  H28(1944). 

1.  Tolerances  on  Pitch  Diameter. — ^The 
pitch  diameter  tolerances  for  gages  for  class  2 
screws  and  nuts  are  given  in  table  100,  column  2, 
and  for  gages  for  classes  3,  4,  5,  and  6  screws  and 
nuts,  in  table  100,  column  3. 

2.  Tolerances  on  Major  and  Minor  Diam¬ 
eters. — The  major  and  minor  diameter  tolerances 
for  Acme  thread  gages  are  riven  in  table  100, 
column  4.  These  are  applicable  to  all  gages  except 
the“go”  and  “not  go^’  t^ead  plu^  gages  for  major 
diameter  of  all  classes  of  centralizing  nuts,  and  for 
“go”  and  “not  go”  plain  ring  or  snap  gages  for 
major  diameter  of  centralizing  screws.  For  these 
gages  the  tolerances  are  class  Z,  as  given  in  table 
12,  p.  39,  H28(1944). 

3.  Tolerances  on  Lead. — The  variation  in 
lead  of  all  Acme  thread  gages  for  dasses  3, 4, 5,  and 
6  product  shall  not  exceed  0.0002  inch  between  any 
two  threads  not  farther  apart  than  one  inch. 
However,  the  cumulative  error  in  lead  shall  not 
exceed  0.0003  inch  for  gages  with  a  length  over  1 
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to  3  inches,  inclusive;  or  0.0004  inch  for  gages  with 
a  length  over  3  to  5  inches,  inclusive;  or  0.0006 
inch  for  ga^  with  a  length  over  5  to  10  inches, 
inclusive.  For  gages  for  class  2  product,  0.0001 
inch  shall  be  added  to  the  above  values.  For 
multiple  threads,  the  cumulative  tolerance  for 
pitch  and  lead  shall  be  multiplied  Iw  1.5. 

4.  Tolerances  on  Angle  op  Thread. — The 
tolerances  on  angle  of  thread,  as  specified  in  table 
100,  column  5,  mr  the  various  pitches  are  toler¬ 
ances  on  one-half  of  the  induded  angle.  This 
insiu*es  that  the  bisector  of  the  included  angle  will 
be  perpendicular  to  the  axis  of  the  thread  within 
proper  limits.  The  equivalent  deviation  from  the 
true  thread  form  caused  bv  such  irregularities  as 
convex  or  concave  sides  of  thread,  or  slight  pro¬ 
jections  on  the  thread  form,  should  not  exceed  the 
tolerances  permitted  on  angle  of  thread. 

(b)  OAQBS  FOR  SCRRW 

1.  “Go”  Thread  Ring  or  Thread  Snap 
Gage. — (a)  Major  diameter. — The  major  diameter 
of  the  “go”  thread  ring  or  thread  snap  gage  shall 
clear  a  diameter  greater  by  0.01  inch  than  the 
maximum  major  diameter  of  the  screw. 

(6)  PUch  diameter. — The  pitch  diameter  shall 
fit  the  maximum-metal  limit  thread  setting  plug 
gage. 

(c)  Minor  diameter. — For  general  purpose 
screws,  the  minor  diameter  of  the  “go”  thread 
nng  gage  shall  be  the  same  as  the  maximum 
minor  diameter  of  the  screw  plus  0.005  inch  for 
pitches  finer  than  10  threads  per  inch,  and  plus 
0.010  inch  for  10  threads  per  inch  and  parser,  to 
allow  for  possible  errors  in  concentricity  of  the 
pitch  and  minor  diameters  of  the  product.  The 
tolerance  shall  be  minus. 

For  centralizing  screws,  the  minor  diameter  of 
the  “go”  thread  ring  gage  shall  be  less  than  the 
minimum  minor  diameter  of  the  nut  by  the 
amount  of  the  allowance  on  pitch  diameter, 
table  94,  colunans  3  to  5.  The  tolerance  (table  100, 
column  4)  shall  be  minus. 

id)  Length. — The  length  of  the  “go”  thread 
ring  or  thread  snap  gage  should  approximate 
the  length  of  engagement  (see  footnote  to  table 
101)  but  should  not  exceed  the  length  specified  in 
table  101,  col.  3. 

2,  Maximum-Metal  Limit  Thread  Setting 
Plug  for  “Go”  Thread  Ring  or  Snap  Gages. — 
(o).  Major  diameter. — ^The  major  diameter  of  the 
basic-form  maximum-metal  limit  thread  setting 
plug  gage  shall  be  the  same  as  the  maximum  major 
diameter  of  the  screw.  The  gage  tolerance 
(table  100,  column  4)  shall  be  taken  plus.  The 
major  diameter  of  the  tnmeated  maximum-metal 
limit  thread  setting  plug  gage  shall  be  smaller 
by  one-third  of  the  basic  tmead  depth  (=p/6) 
than  the  maximum  major  diameter  of  the  screw. 
The  gage  tolerance  (table  100,  column  4)  shall  be 
taken  minus. 


(b)  Pitch  diameter. — ^The  pitch  diameter  of  the 
maximum-metal  limit  thread  setting  plugs  for  ail 
general  purpose  screws  shall  be  the  same  as  the 
maximum  pitch  diameter  of  the  screw.  For 
centralizing  screws,  if  the  product  length  of  engage¬ 
ment  excels  the  length  of  the  ring  gage,  table  101, 
column  3,  the  pitch  diameter  of  the  maximum- 
metal  limit  thread  setting  plugs  shall  be  less  than 
the  maximum  pitch  diameter  of  the  screw  by  the 
amount  stated  in  table  101,  column  5.  The  gage 
tolerance  (table  100,  columns  2  and  3)  shau  be 
minus. 

(c)  Minor  diameter. — ^The  minor  diameter  shall 
be  cleared  below  the  minimum  minor  diameter  of 
tile  “go”  thread  ring  gage. 

(d)  Lengtii. — The  length  of  the  maximum- 
metal  limit  thread  setting  plug  gage  should 
approximste  the  length  of  the  “go”  thread  ring  or 
tmead  snap  g^e. 

3.  “Go”  Plain  Ring  or  Snap  Gage  for 
Major  Diameter. — The  diameter  of  the  “go” 
plain  ring  gage,  or  gaging  dimension  of  the  “go” 
plain  snap  gage,  shall  be  the  same  as  the  maximum 
major  diameter  of  the  screw.  The  class  Z  toler¬ 
ances  given  in  table  12,  p.  39,  H28  (1944),  shall  be 
wplicable  to  g^es  for  centralizing  threads. 
Tolerances  given  in  table  100,  column  4,  shall  be 
^plicable  to  gages  for  general  purpose  threads. 
The  tolerances  shall  be  taken  in  the  minus 
direction. 

4.  “Not  Go”  Thread  Ring  or  Thread  Snap 
Gage. — (o)  Major  diameter. — The  major  diameter 
of  the  “not  go”  thread  ring  or  thread  snap  gage 
shall  clear  a  diameter  greater  by  0.01  inch  than  the 
maximum  major  diameter  of  the  screw.  The 
clearance  cut  may  have  0.435p  maximum  width 
between  intersections  with  the  flanks  of  the  thread. 

(6)  Pilch  diameter. — The  pitch  diameter  shall 
fit  the  minimum-metal  limit  thread  sotting  plug 

(c)  Minor  diameter. — The  minor  diameter  shall 
be  the  basic  minor  diameter  of  the  nut  plus  p/4, 
with  the  tolerance  (table  100,  column  4)  t^en 
plus. 

(d)  Length. — ^The  length  of  the  “not  go”  thread 
ring  or  thread  snap  gage  should  approximate  3 
pitches  (see  footnote  to  table  101).  When  a 
multiple  thread  is  involved,  the  “not  go”  thi'ead 
ring  or  snap  gage  shall  be  of  such  length  as  to 
provide  at  least  1  full  turn  of  thread. 

5.  Thread  Setting  Plug  for  “Not  Go” 
Thread  Ring  or  Thread  Snap  Gage. — (o) 
Major  diameter. — The  major  diameter  of  the 
basic-form  minimum-metal  limit  thread  setting 
plug  gage  shall  be  the  same  as  the  maximum  major 
diameter  of  the  screw.  The  gage  tolerance  (table 
100,  column  4)  shall  be  taken  plus.  The  major 
diameter  of  the  truncated  minimum-metal  limit 
thread  setting  plug  gage  shall  be  truncated  one- 
third  basic  thread  depth  (=p/6)  smaller  than  the 
maximum  major  diameter  of  the  screw.  The  gage 
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tolerance  (table  100,  column  4)  shall  be  taken 
minus. 

(b)  Pitch  diameter —The  pitch  diameter  shall 
be  the  same  as  the  minimum  pitch  diameter  of  the 
screw,  with  the  tolerance  taken  plus. 

(c)  Minor  diameter —The  minor  diameter  shall 
be  cleared  below  the  minimum  minor  diameter  of 
the  “not  go”  thread  ring  Mge. 

(d)  Lengths — ^The  len^h  ^all  be  at  least  equal 
to  the  length  of  the  “not  go”  thread  ring  or  thread 
snap  gage. 

6.  “Not  Go”  Plain  Snap  Gage  for  Major 
Diameter. — The  gamng  dimension  of  the  “not  go” 
plain  snap  gage  shall  be  the  same  as  the  minimum 
major  diameter  of  the  screw.  Class  Z  tolerances 
given  in  table  12,  p.  39,  H28  (1944)  shall  be 
^plicable  to  gages  for  centralizing  threads. 
Tolerances  given  in  table  100,  column  4  shall  be 
applicable  to  gages  for  general  purpose  threads. 
The  gage  tolerance  shall  be  taken  in  the  plus 
direction. 

Ic)  OAOBS  FOR  NUT 

1.  “Go”  Thread  Plug  Gage,  General  Pur¬ 
pose  Threads. — The  major  diameter  of  the  “go” 
thread  plug  gage  for  general  purpose  threads  shall 
be  equal  to  the  minimum  major  diameter  of  the 
nut  minus  0.005  inch  for  pitches  finer  than  10 
threads  per  inch,  and  minus  0.010  inch  for  10 
threads  per  inch  and  coarser,  to  allow  for  possible 
errors  in  concentricity  of  the  pitch  and  major 
diameters  of  the  product.  The  gage  tolerance 
(table  100,  column  4)  shall  be  plus. 

(6)  Pitch  diameUr. — ^The  pitch  diameter  shall  be 
equal  to  the  minimum  (bade)  pitch  diameter  of 
the  nut,  with  the  tolerance  (table  100,  columns  2 
and  3)  taken  plus. 

(c)  Minor  diameter. — ^The  minor  diameter  shall 
clear  a  diameter  less  by  0.01  inch  than  the  mini¬ 
mum  minor  diameter  of  the  nut. 

(d)  Length. — The  length  of  the  “go”  thread  plug 
gage  should  approximate  the  length  of  engagement 
(see  footnote  to  table  101)  but  shall  not  exceed 
twice  the  nominal  major  diameter  unless  specifi- 
ca^y  requested. 

2.  “Go”  Thread  Pluc  Gage  for  Central¬ 
izing  Threads. — (a)  Major  diameter. — The  major 
diameter  of  the  “go”  thread  plug  gage  for  central¬ 
izing  threads  shall  be  the  same  as  the  minimum 
major  diameter  of  the  nut  with  a  plus  tolerance, 
class  Z  (table  12,  p.  39,  H28  (1944).  Both  comers 
at  the  crest  shall  be  chamfered  equally  at  an  angle 
of  45®,  leaving  a  width  of  flat  at  crest  of  0.28p-f- 

0.00,  -0.02p. 

(6)  Pitch  diameter,  minor  diameter,  and  length. — 
The  pitch  diameter,  minor  diameter,  and  len^h 
of  gage  shall  be  the  same  as  those  given  in  1  (b), 
1  (c),  and  1  (d)  above. 

3.  “Not  Go”  Thread  Plug  Gage  for  Pitch 
Diameter  of  All  Nuts. — (o)  Major  diameter. — 
Tbe  major  diameter  of  the  “not  go”  thread  plug 


Sbge  shall  be  equal  to  the  maximum  ^asic)  major 
ameter  of  the  screw  minus  p/4,  with  the  toler¬ 
ance  (table  100,  colimm  4)  taken  minus. 

(5)  Pitch  diameter. — The  pitch  diameter  shall 
be  the  same  as  the  maximum  pitch  diameter  of  the 
nut,  with  the  tolerance  (table  100,  colmrms  2  and 
3)  taken  minus. 

(c)  Minor  diameter. — The  minor  diameter  shall 
clear  a  diameter  less  by  0.01  inch  than  the  mini¬ 
mum  minor  diameter  of  the  nut.  The  clearance 
cut  may  have  0.435p  maximum  width  between 
intersections  with  the  flanks  of  the  thread. 

id)  Length. — ^The  length  of  the  “not  go”  thread 
plug  gage  should  approximate  3  pitches  (see  foot¬ 
note  to  table  101).  When  a  multiple  thread  is 
involved,  the  “not  go”  t^ead  plug  gage  shall  be 
of  such  length  as  to  provide  at  least  1  full  turn  of 
thread. 

4.  “Not  Go”  Thread  Plug  Gage  for  Major 
Diameter  op  Centralizing  Nut. — The  major 
diameter  shall  be  equal  to  the  maximum  major 
diameter  of  the  nut.  The  tolerance  shall  be  class 
Z  (table  12,  p.  39,  H28  (1944),  taken  minus.  The 
included  angle  of  the  thread  shall  be  29°.  The 
pitch  diameter  shall  be  the  maximum  pitch 
diameter  of  the  class  4C  centralizing  screw  (for 
centralizing  nuts,  classes  2C,  3C,  and  4C)  or  the 
maximum  pitch  diameter  of  the  class  6C  centraliz¬ 
ing  screw  (for  centralizing  nuts,  classes  5C  and 
6C),  with  a  minus  tolerance  of  twice  that  given  in 
table  100,  column  3.  The  crest  corners  shall  be 
chamfered  45°  equally  to  leave  a  central  crest 
flat  not  more  than  0.24p  wide.  The  approximate 
depth  of  chamfer  is  0.07 p.  The  minor  diameter 
shall  clear  a  diameter  l^ss  by  0.01  inch  than  the 
minimum  minor  diameter  of  the  nut.  The  length 
should  approximate  3  pitches  (see  footnote  to 
table  101).  When  a  miiltiple  thread  is  involved, 
the  “not  go”  gage  shall  be  of  such  length  as  to 
provide  at  least  1  full  turn  of  thread. 

5.  “Go”  Plain  Plug  Gage  for  Minor  Diam¬ 
eter  OP  Nut. — The  diameter  of  the  “go”  plain 
plug  gage  shall  be  the  same  as  the  minimum  minor 
diameter  of  the  nut.  The  gage  tolerance  shall  be 
class  Z  (table  12,  p.  39,  H28  (1944)),  taken  plus. 
The  gage  length  shall  be  in  accordance  with  (com¬ 
mercial  Standard  CS8-41,  Gage  Blanks,  or  the 
latest  revision  thereof. 

6.  “Not  Go”  Plain  Plug  for  Minor  Diam¬ 
eter  OF  Nut. — The  diameter  of  the  “not  go” 
plain  plug  gage  shall  be  the  same  as  the  maximum 
minor  diameW  of  the  nut.  The  gage  tolerance 
shall  be  class  Z  (table  12,  p.  39,  H28  (1944)),  taken 
minus.  The  gage  length  shall  be  in  accordance 
with  CS8-41  or  the  latest  revision  thereof. 

(d)  concentricity 

Methods  of  securing  concentricity  between 
major  and  pitch  diameters  of  screw  or  nut  must 
be  determined  for  each  individual  application. 
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Page  180,  revise  note  under  table  101  to  read  as 
follows: 

Notk. — The  above  compensation  is  based  on  a  length  of 
engagement  not  exceeding  two  diameters  and  on  a  lead 
error  in  the  product  not  exceeding  the  following  values  (in 
inch) : 

0.0003  in  length  of  M  inch  or  less. 

.0004  in  length  over  H  to  inches. 

.0005  in  length  over  IH  to  3  inches. 

.0007  in  length  over  3  to  6  inches. 

.0010  in  len^h  over  6  to  10  inches. 

The  principles  have  been  established  in  the  foregoing 
requirements  that  “go”  gams  should  approximate  the 
length  of  engamment,  and  “not  go”  gages  should  be  3 
pitches  long.  For  reasons  of  economy  or  limitations  in 
g^e  manumcture  or  us^  it  may  be  desirable  to  modify 
^ese  principles  to:  (1)  Take  advantage  of  the  economies 
of  using  standard  blanks,  as  listed  in  CS8-41,  wherever 
they  may  be  utilized  successfully.  (2)  Avoid  too  cumber¬ 
some  ring  (ptges  as  well  as  excessively  expensive  gages  by 
limiting  the  length  of  “go”  thread  ring  gages  to  maximum 
lengths  given  in  column  3  above.  (3)  Avoid  excessively 
cumbersome  thread  plug  gages  by  limiting  maximum 
length  to  2  diameters  wherever  possible.  (4)  Take  full 
advantage  of  modem  equipment  for  producing  and  check¬ 
ing  accurate  leads,  particularly  where  long  engagements 
are  involved,  thus  permitting  the  use  of  standard  or  mod¬ 
erate  length  thread  plug,  thread  ring,  or  thread  snap  gages. 
Alternatively,  of  course,  instruments  might  be  used  for 
checking  diameters  and  angles  independently. 

Should  a  “go”  ^ge  shorter  than  the  length  of  engage¬ 
ment  be  chosen,  independent  means  should  be  used  to 
measure  lead  error  in  product.  The  maximum  metal  con¬ 
dition  must  be  reduced  to  assure  free  assembly  of  product, 
if  the  lead  error  in  the  length  of  eetra  'ment,  Jp,  so  deter¬ 
mined,  exceeds  0.259  G,  where  O  is  the  product  pitch 
diameter  allowance.  The  required  amount  of  change  in 
pitch  diameter,  aB,  of  the  r  oduct  (minus  on  external 
thread,  plus  on  internal  thread)  accordingly  is 

AE=3.867^1-^)«pi 

where  L,  is  the  length  of  the  gage,  and  L,  is  the  length  of 
engagement.  When  instruments  are  used  for  checking 
diameter  it  is  a  simple  matter  to  make  this  allowance. 
When  thread  plug  and  ring  gages  are  used,  the  allowance 
is  sometimes  increased  a  fixed  amount,  as  outlined  in  the 
above  table.  This  arbitrarily  reduces  the  tolerance  on 
diameter. 

SECTION  XI.  WRENCH-HEAD  BOLTS  AND 

NUTS,  AND  WRENCH  OPENINGS 

Page  181,  footnote  26,  add:  “Stock  production 
fflzes  (lengtiis,  diameters,  etc.)  of  regular  square 
and  hexagon  head  machine  holts  and  heavy,  reg¬ 
ular,  and  light  nuts  are  given  in  Simplified  Prac¬ 
tice  Recommendation  R169-37,  Machine,  Car¬ 
riage,  and  Lag  Bolts  (Steel)  (Stock  Production 
Sizes)." 

Page  185,  table  104,  col.  2,  change  “1.2500"  to 
“1.8750.” 

SECTION  XII.  ROUND  UNSLOTTED  HEAD 
BOLTS 

Page  197,  footnote  29,  add:  “Stock  production 
sizes  (lengtns,  diameters,  etc.)  of  square  neck  car¬ 
riage  lx>lts,  step  bolts,  and  elevator  oolts  are  given 


in  Simplified  Practice  Recommendation  R 169-37, 
Machine,  Carriage,  and  Lag  Bolts  (Steel)  (Stock 
Production  Sizes).” 

SECTION  XIII.  MACHINE  SCREWS,  MA¬ 
CHINE-SCREW  AND  STOVE-BOLT  NUTS, 
AND  SET  SCREWS 

The  data  in  this  section  relative  to  slotted  ma¬ 
chine,  cap,  and  set  screws  are,  for  the  present, 
superseded  by  the  corresponding  data  in  American 
Standard  ASA  B18.6-1947,  Slotted  and  Recessed 
Head  Screws.  A  complete  revision  of  this  section 
is  deferred  until  a  revision,  now  in  progress,  of 
Federal  Specification  FF-B-91,  Screws,  Machme; 
(Including  Screws,  Set)  has  been  completed,  in 
order  that  this  section  and  the  revised  Federal 
specifications  will  be  in  complete  agreement. 

SECTION  XIV.  SOCKET  SET  SCREWS. 
SOCKET-HEAD  CAP  SCREWS,  AND 
SOCKET-HEAD  SHOULDER  SCREWS 

The  data  in  this  section  are,  for  the  present, 
superseded  by  American  Standard  ASA 
B18.3-1947,  Socket  Head  Cap  Screws  and  Socket 
^t  Screws.  A  complete  revision  of  this  section 
is  deferred  until  Federal  Specifications  covering 
these  items,  now  in  process  of  development,  have 
been  completed,  in  order  that  this  section  and  the 
Federal  Specifications  will  be  in  complete  agree¬ 
ment. 

APPENDIX  2.  WIRE  METHODS  OF  MEAS¬ 
UREMENT  OF  PITCH  DIAMETER 

Pages  228  to  233,  subsections  4  to  8,  inclusive,  revise  to 
read  as  follows: 

4.  GENERAL  FORMULA  FOR  MEASUREMENT 
OF  PITCH  DIAMETER 

The  general  formula  for  determining  the  pitch  diameter 
of  any  thread  whose  sides  are  symmetrical  with  respect  to 
a  line  drawn  through  the  vertex  and  perpendicular  to  the 
axis  of  the  thread,  in  which  the  slight  effect  of  lead  angle  is 
taken  into  account,  is 

E=  M*  -1-  —  to  [1  -f  (cosec*  a + cot*  a  tan*  X')*],  (1) 

in  which 

B=  pitch  diameter 
Afw= measurement  over  wires 
a = half  angle  of  thread 
n=  number  of  threads  per  inch=l/p 
to = mean  diameter  of  wires 
X'= angle  between  axis  of  wire  and  plane  perpen¬ 
dicular  to  axis  of  thread. 

This  formula  is  a  very  close  approximation,  being  based  on 
certain  assumptions  regarding  the  positions  of  the  points 
of  contact  between  the  wire  and  the  thread 

Formula  1  can  be  converted  to  the  folk  .ing  simplified 
form,  which  is  particularly  useful  when  measuring  treads 
of  large  lead  angle: 

tc(l+coseca'),  (2) 
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in  which  ai'»the  ni^e  whose  tangent»:tan  a  oos  X'. 

When  formula  1  is  used,  the  usual  practice  is  to  expand 
the  square  root  term  as  a  series,  retaining  only  the  first 
and  second  terms,  which  gives  the  foliowing: 

■wm  I  cot  a  ,  ,  tan*  X'  cos  a  cot  a\ 

l+coBeo«+ - 2 - )• 

(3) 

For  large  lead  anglm  it  is  necessary  to  measure  the  wire 
angle,  X',  but  for  lead  angles  of  5°  or  less,  if  the  "best- 
sise”  wire  is  used,  this  angle  may  be  assumed  to  be  eq^ 
to  the  lead  angle  of  the  thread  at  the  pitch  line,  X.  The 
value  of  tan  X,  the  tangent  of  the  lead  angle,  is  given  by 
the  formula 

.  -  I  1 

in  which 


changed  very  little  by  a  moderate  variation  or  error  in  the 
angle  of  the  thread.  Consequently,  the  constants  for 
the  various  sets  of  wires  in  use  may  be  tabulated,  thus 
saving  a  considerable  amount  of  time  in  the  inspection  of 
gages.  However,  when  wires  of  other  tlum  the  best  sise 
are  used,  this  constant  changes  appreciably  with  a  vari¬ 
ation  in  the  angle  of  the  threM. 

It  has  been  shown  that,  with  the  excsption  of  coarse 
pitch  screws,  variation  in  angle  from  the  bwic  size  causes 
no  appreciable  cbanm  in  the  quantity  C  for  the  best-size 
wires.  On  the  other  nand,  when  a  wire  near  the  maximum 
or  minimum  allowable  size  is  used,  a  considerable  change 
occurs,  and  the  values  of  the  cotangent  and  cosecant  of 
the  actual  measured  half  angle  are  to  be  used.  It  is 
apparent,  therefore,  that  there  is  a  great  advantage  in 
using  wires  verjr  closely  approximating  the  best  size. 
For  convenience  in  carrying  out  computations,  the  values 
of  (cot  at)/2n  for  standard  pitches  are  given  in  table  144, 
p.  225,  H28  (1944). 


f=lead 

N=number  of  turns  per  inch 

Hsnominal  pitch  diameter,  or  an  approximation 
of  the  measured  pitch  diameter. 

5.  MEASUREMENT  OF  PITCH  DIAMETER  OP 
AMERICAN  NATIONAL  STRAIGHT  THREADS 

For  threads  of  the  American  National  coarse,  fine,  extra- 
fine,  8-pitch,  12-pitch,  and  15-pitch  thread  series,  the  term 

to  tan*  X'  cos  a  cot  a 
2 

is  neglected,  as  its  value  is  small,  being  in  all  cases  less  than 
0.00015  inch  for  standard  fastening  screws  when  the  best- 
size  wire  is  used,  and  the  above  formula  3  takes  the 
simplified  form 

H=Jlf,+^^-w(l+coseoa).  (4) 

The  practice  is  permissible  provided  that  it  is  uniformiy 
followed,  and  in  order  to  maintain  uniformity  of  practice, 
and  thus  avoid  confusion,  the  Nationai  Bureau  of  Stand¬ 
ards  uses  formula  4  for  such  threads.  The  Bureau  also 
uses  formula  4  for  special  60°  threads,  except  when  the 
value  of  the  term 


(to  tan*  X'  cos  a  cot  «\ 

2  J 

exceeds  0.00015  inch,  as  in  the  case  of  multiple  threads, 
or  other  threads  having  exceptionaiiy  large  lead  angles. 
For  60°  threads  this  term  exceeds  0.00015  when  NE^ 
is  less  than  17.1. 

For  a  60°  thread  of  correct  angle  and  thread  form  the 
formula  4  simplifies  to 


E=M^ 


0.86603 

n 


—Sw. 


(O 


For  a  given  set  of  best-size  wires 
E=M^-C 

when 

—I,  ,  \  cot  a 

C=«>(H-coseca) — 

The  quantity  C  is  a  constant  for  a  ^ven  thread  ande,  and, 
when  the  wim  are  tised  for  measuring  threads  of  the  pitch 
and  ande  for  which  they  are  the  brat  size,  the  pitch  di¬ 
ameter  is  obtained  by  the  simple  operation  of  subtracting 
this  constant  from  the  measurement  taken  over  the  wires. 
In  fact,  when  best-size  wires  are  used,  this  constant  is 


«.  MEASUREMENT  OF  PITCH  DIAMETER  OF 
TAPER  THREADS 

The  pitch  diameter  of  a  taper  thread  plug  gage  is 
measured  in  much  the  same  manner  as  that  of  a  straight 
thread  gage,  except  that  a  definite  position  at  which  the 
measurement  is  to  be  made  must  be  located.  A  point  at 
a  known  distance  L  from  the  reference  end  of  the  gage  is 
located  by  means  of  a  combination  of  precision  gage 
blocks  and  the  cone  point  furnished  as  an  accessory  with 
these  blocks,  as  shown  in  the  inset  in  figure  39.  The  gage 
is  set  verticsilly  on  a  surface  plate,  the  cone  point  is  placed 
with  its  axis  horizontal  at  the  desired  height,  and  the  plug 
is  turned  until  the  point  fits  accurately  into  the  thread. 
The  position  of  this  ^int  is  marked  carefully  with  a  pencil 
or  a  bit  of  mussian  blue. 

1.  Two-Wieb  Method. — Assuming  that  the  measure¬ 
ment  is  to  be  made  with  a  horizontal  comparator,  the 
gage  is  set  in  the  comparator  with  its  axis  vertical,  that  is, 
the  line  of  measurement  and  the  thread  axis  are  perpen¬ 
dicular  to  each  other.  The  measurement  is  made  with 
two  wires,  as  shown  in  figure  39,  one  of  which  is  placed 
in  the  thread  to  make  contact  at  the  same  axial  section  of 
the  thread  as  was  touched  by  the  cone  point.  This  wire 
is  designated  the  fixed  vrire.  The  second  wire  is  placed  in 
the  thread  groove  on  the  opposite  side  of  the  gage,  which 
is  next  above  the  fixed  wire,  and  the  measurement  over 
the  wires  is  made.  The  second  wire  is  then  placed  in  the 
thread  groove  next  below  the  fixed  wire,  and  a  second 
measurement  is  made.  The  average  of  these  two  measure¬ 
ments  is  Afv,  the  measurement  over  the  wires  at  the 
position  of  the  fixed  wire. 

The  general  formula  for  a  taper  thread,  corresponding 
to  formula  3  is 

njr  1  cot  a— tan*  S  tan  a 
^ - 

-u,(l  +co8ec  „+tan*V  crag  cot 

in  which 

pitch  diameter 

M»= measurement  over  wires 
fi=half  angle  of  taper  of  thread 
n=number  of  threads  per  inch=l/}) 
a=^half  an^le  of  thread 
tc=mean  diameter  of  wires 
X'=wire  angle. 


The  term 


cot  a— tan*  /3  tan  a 
2n 


is  the  exact  value  of  the  depth  of  the  fundamental  triangle 
of  a  taper  thread,  which  is  less  than  that  of  the  same  pitch 
thread  cut  on  a  cylinder.  For  steep-tapered  thread  gages, 
having  an  included  taper  larger  than  %  in.  per  foot  this 
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moK  ftceurate  term  should  be  applied.  For  such  a  thread, 
which  has  a  small  lead  angle,  formula  6  take  the  form 

D  •  cot  a— tan* /J  tan  a  ,,  ,  . 

Js«s  Af  .H - - w(l + coeec  «)  (7) 


Otherwise,  as  for  American  National  taper  pipe  threads 
havins  an  included  taper  of  ^  in.  per  foot,  tne  simplified 
formula  5 


for  60**  threads  may  be  used.  This  simplified  formula 
mves  a  value  of  E  that  is  0.00005  inch  larger  than  that  given 
by  the  above  general  formula  6  for  the  2M"-8  American 
National  taper  pipe  thread,  the  worst  case  in  this  thread 
series. 

The  pitch  diameter  at  any  other  point  along  the  thread, 
as  at  the  gaging  notch,  is  obtained  by  multiplying  the  dis¬ 
tance  parallel  to  the  axis  of  the  thread,  between  this  point 
and  the  point  at  which  the  measurement  was  taken,  by  the 
taper  per  inch,  then  adding  the  product  to  or  subtracting 
it  from  the  measured  pitch  diameter  according  to  the 
direction  in  which  the  second  point  is  located  with  respect 
to  the  first. 

2.  Thbeb  Wire  Method. — Depending  on  the  measuring 
facilities  available  or  other  circumstances,  it  is  sometimes 
more  convenient  to  use  three  wires.  In  such  cases  meas¬ 
urement  is  made  in  the  usual  manner,  but  care  must  be 
taken  that  the  measuring  contacts  touch  all  three  wires, 
since  the  line  of  measurement  is  not  perpendicular  to  the 
axis  of  the  screw  when  there  is  proper  contact.  (See  fig. 
38.)  On  account  of  this  inclination,  the  measured  distance 
between  the  axes  of  the  wires  must  be  multiplied  by  the 
secant  of  the  half  angle  of  the  taper  of  the  thread.  The 
formula  for  the  pitch  diameter  of  any  taper  thread  plug 
gam,  the  threads  of  which  are  symmetrical  with  respect  to 
a  fine  perpendicular  to  the  axis,  then  has  the  form  oor- 
responoing  to  formula  4: 

w)  sec  coseo  a,  (8) 


in  which  fi=half-angle  of  taper  of  thread.  Thus  the  pitch 
diameter  of  an  American  National  standard  pipe-thread 
gage  having  correct  angle  (60°)  and  taper  (fi  inch  per  foot) 
is  then  given  by  the  formula 

B=1.00049(Af.-w) -1-0.86603  p-2w.  (9) 


An  adaption  of  the  three-wire  method  is  frequently  used 
to  reduce  the  time  required  when  the  pitch  diameter  of  a 
number  of  gages  of  the  same  size  is  to  be  measured.  Only 
light  gages,  up  to  about  2  in.,  can  be  measured  accurately 
by  tms  method.  The  gage  is  supported  on  two  wires 
placed  several  threads  apart,  which  are  in  turn  supported 
on  a  taper  thread  testing  fixture.  The  third  wire  is  placed 
in  the  threads  at  the  top  of  the  gage  and  measurement  is 
made  from  the  top  of  this  wire  to  the  bottom  of  the  fixture 
with  a  vertical  comparator  having  a  flat  anvil,  using  a  gage 
block  combination  as  the  standard.  The  fixture  consists  of 
block,  the  upper  surface  of  which  is  at  an  angle  to  the  base 
plane  equal  to  the  nominal  angle  of  taper  of  the  thread, 
20.  Thus  the  element  of  the  cone  at  the  top  of  the  thread 
gage  is  made  parallel  to  the  base  of  the  instrument.  The 
direction  of  measurement  is  not  perpendicular  to  the  axis 
of  the  gage  but  at  an  angle,  0,  from  perpendicularity. 
A  stop  is  provided  at  the  thick  end  of  the  block  with 
respect  to  wUch  the  gage  is  positioned  on  the  fixture.  As 
the  plane  of  the  end  of  the  gage  may  not  be  perpendicular 
to  the  axis,  a  roll  approximately  equal  to  the  diameter  of 
the  gage  should  be  inserted  between  the  stop  and  the  ^ge 
to  assure  contact  at  the  axis  of  the  gage.  For  s  g^ven 
fixture  and  roll,  a  constant  is  computed  which,  when  sub¬ 
tracted  from  the  measured  distance  from  the  top  of  the 
upper  wire  to  the  base  plane,  gives  M  corresponding  to 
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the  pitch  diameter  £o  at  the  small  end  of  the  gage.  £« 
is  tlttn  determined  by  applying  formulas  8  or  9. 

3.  Four-Wire  Method. — A  four-wire  method  of 
measurement  which  yields  measurements  of  the  pitch 
diameter,  at  the  small  end  of  the  gage^uid  the  naif- 
angle  of  taper,  0,  is  also  sometimes  used.  method  is 

illustrated  in  figure  39A,  and  requires  four  thread  wires  of 
equal  diameter,  a  pair  of  gage  blocks  of  equal  thickness, 
and  two  pairs  of  rolls  of  di^rent  diameters,  the  rolls  of 
each  pair  being  equal  in  diameter.  Two  measurements, 
Mi  and  Af],  are  made  over  the  rolls  and  formulas  are 
applied  as  follows: 


90—0  Mj—Mi+dt—dt 
cot  —2  , 

Af.=Af|— dj^l-fcot  ^2  ^)~2g8eod. 


(10) 

(11) 


in  which 

Mi=  measurement  over  larger  rolls 
A/i— measurement  over  smaller  rolls 
ds=  diameter  of  larger  rolls 
di= diameter  of  sm^er  rolls 
0= actual  half-angle  of  taper  of  thread 
0=thickness  of  each  gage  block. 

To  determine  Eo,  the  pitch  diameter  at  the  small  end  of 
the  gage,  as  determined  from  formula  11,  is  sub¬ 
stituted  in  formulas  6  or  7. 

The  errors  of  measurement  by  this  method  may  be 
slightly  but  not  significantly  larger  than  by  the  other 
methods  described,  on  account  of  elastic  deformations  of 
the  rolls  and  gage  blocks  under  the  measuring  load,  and 
differing  conditions  of  loading  of  the  thread  wires. 

I 


i 


7.  MEASUREMENT  OF  PITCH  DIAMETER  OF 
THREAD  RING  GAGES 

The  application  of  direct  methods  of  measurement  to 
determine  the  pitch  diameter  of  thread  ring  gages  presents 
serious  difficulties,  particularly  in  securing  proper  contact 
load  when  a  high  degree  of  precision  is  required.  The 
usual  practice  is  to  fit  the  ring  ga^  to  a  threaded  setting 
plug.  When  the  thread  ring  g^;e  is  of  correct  lead,  angle, 
ana  thread  form,  within  close  limits,  this  method  is  satis- 
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fmctory  and  represents  standard  American  practice.  It  is 
the  only  method  available  for  small  sizes  of  threads. 
For  the  Ivger  sizes,  various  more  or  lees  satisfactory 
methods  have  been  devised,  but  none  of  these  have  found 
wide  application. 

8.  WIRE  METHODS  OP  MEASUREMENT  OF  ACME 
THREAD  PLUG  GAGES 

For  Acme  (29®)  threads,  the  three-wire  method  of 
measurement  is  used.  Because  the  angle  of  the  thread  is 
small,  and  its  cotangent  large,  it  is  always  necessary  to 
take  the  lead  angle  into  account  in  deriving  pitch  diameter. 
The  general  formula,  2,  given  again  here,  has  been  found 
to  be  the  most  convenient  to  apply, 

B=M«-t-^^;^-w(l+cosec  a'),  (2) 

in  which 

a'  =  tan~*  (tan  a  cos  X') 

X'  =  measured  wire  angle. 
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For  a  half-angle  of  thread  of  14°  30',  formula  2  takes  the 
form 

„  ,,  .1.933357  ,,  , 

- - - tc(l-|-co8ec  a')  (12) 

The  diameter,  w,  of  the  wires  used  should  be  as  close  to 
the  size  which  will  contact  the  flanks  of  the  thread  at  the 
pitch  line  as  practicable,  to  avoid  errors  caused  by  deviation 
of  the  thread  angle  from  nominal.  The  following  formula, 
which  takes  into  account  the  lead  angle,  yields  a  size  of 
wire  which  touches  the  flanks  of  the  thread  close  to  the 
pitch  line: 

I)  1) 

tct  =  |«ec  a'  =  g  sec  tan”' (tan  a  cos  X).  (13) 

If  best  size  wires  are  used,  and  the  lead  angle,  X,  does  not 
exceed  5°,  it  may  be  assumed  that  a'=14°30'.  The  best 
wire  sizes  for  thie  standard  Acme  thread  series,  resulting 
from  this  formula,  are  given  in  col,  4,  table  147.  The 
quantities,  1.933357/n  are  given  in  col.  5,  table  147,  H28 
(1944). 


Table  147A,  (1  + cosec  «')  for  a  =  14°30'  and  wire  angles  from  0°  to  28° 
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To  measure  the  wire  angle,  if  the  wires  are  reasonably 
straight  and  have  a  length  greater  than  the  major  diameter 
of  the  gage,  the  angle  2X'  between  wires  held  in  place  in  the 
thread  on  opposite  sides  of  the  ^ge  can  be  measured  in  a 
projection  comparator.  Otherwise,  X'  can  be  determined 
with  a  toolmakers’  microscope. 

The  quantities  (1 4- cosec  a')  for  wire  angles,  X',  from 
0*0'  to  28*0',  inclusive,  at  10'  intervals,  are  given  in  table 
147 A.  The  amount  of  (1+ cosec  a')  for  an  intermediate 
angle  may  be  determined  by  interpolation,  as  shown  by 
the  following  example  for  7*33': 

(1+ cosec  a')  for  X'  =  5.0262 
0.0015  X  0.3  =  0.00045 


(1 + coseo  a')  for  X'  =  5.02665 

9.  MEASUREMENT  OF  PITCH  DIAMETER  OF 
BUTTRESS  THREADS 

This  subsection  will  be  prepared  when  the  ASA  standard 
for  Buttress  threads  becomes  available. 

APPENDIX  4.  SCREW  THREADS  OF  TRUN¬ 
CATED  WHITWORTH  FORM  (TO  BE 
KNOWN  AS  AMERICAN  TRUNCATED 
WHITWORTH  THREADS)— American  War 
F*:andard 

This  appendix  is  to  be  omitted  in  future  editions  of  this 
Handlyy'it^  In  revised  form  it  will  be  printed  as  ASA 
B1.6  Screw  Threads  of  Truncated  Whitworth  Form,  which 
will  be  available  only  ’>  a  limited  edition  but  not  for  sale. 


APPENDIX  5.  MISCELLANEOUS  STAND¬ 
ARD  THREAD  PROFILES 

3  (a).  29  DBORBE  STUB  THREADS 

Revised  standards  for  these  threads  are  in  process  of 
being  developed  by  ASA  Sectional  Committee  Bl. 

4.  BUTTRESS  THREADS 

Revised  standards  for  these  threads  are  in  process  of 
being  developed  by  ASA  Sectional  Committee  Bl. 


APPENDIX  6.  DEFINITIONS  OF  SYMBOLS 
DESIGNATING  THE  DIMENSIONS  OF 
TAPER  THREAD  ELEMEN'TS 

There  are  presented  herein,  as  a  substitute  for  this 
appendix,  tables  II. 1  and  II. 2  of  Section  II,  page  41. 


APPENDIX  8.  REFERENCES 

Page  271,  revise  this  appendix  to  read  as  follows: 

The  following  standards  and  specifications  may  be  ptu*- 
chased  from  the  Superintendent  of  Documents,  U.  S. 
Government  Printing  Ofiice,  Washington  25,  D.  C. 
Commercial  Standards  of  the  U.  S.  Department  of  Com¬ 
merce,  National  Bureau  of  Standards: 

CS24r-43.  Screw  Threads  and  Tap  Drill  Sizes  (15  cents). 
Simplified  Practice  Recommendations  of  the  U.  S.  De¬ 
partment  of  Commerce,  National  Bureau  of  Stand¬ 
ards: 

R51.  Chasers  for  Self-opening  and  Adjustable  Die 
Heads  (10  cents). 

R169.  Machine,  Carriage,  and  Lag  Bolts  (Steel), 
(Stock  Production  Sizes  (5  cents)). 


Federal  Specifications: 

FF-S-103.  Screws.  Set  (10  cents). 

FF-S-107,  Screws,  Tapping,  Slotted  and  Plain  Head 
(Sheet  Metal,  Machine,  and  Drive)  (20  cents). 

WW-C-571.  Conduit;  Stwl,  Rigid,  Enameled,  amended 
August  22,  1945  (5  cents). 

WW-C-581a.  Conduit;  Steel,  Rigid,  Zinc-Coated  (5 
cents). 

The  following  standards  are  not  included  in  this  Hand¬ 
book,  but  have  been  approved  and  promulgated  by  the 
American  Standards  A^ciation,  and  issued  by  the 
American  Society  of  Mechanical  Engineers,  29  West  39th 

B5.i2-1940.  Twist  DriUs,  Straight  Shank  (65  cents). 

B5.4— 1948.  Taps,  Cut  and  Ground  Threads  ($1.50). 

The  following  American  Petroleum  Institute  Standards 
for  screw  threads  and  screw-thread  gages  are  issued  by  the 
American  Petroleum  Institute,  Division  of  Production, 
T©Xfl8 

No.’s.  API  Specification  for  Cable  Drilling  Tools  (75 
cents). 

No.  5- A.  API  Pipe  Specifications  for  Casing,  Drill  Pipe, 
and  Tubing  ($1.50). 

No.  5-B.  API  Inspection  of  Threads  of  Oil  Country 
Tubular  Goods  (50  cents). 

No.  6-F.  API  Tentative  Specification  for  Threads  in 
Valves,  Fittings,  and  Flanges  (75  cents). 

No.  5-L.  API  Si)ecification  for  Line  Pipe  ($1.25). 

No.  6-A.  API  Specification  for  Threads  in  Valves,  Fit¬ 
tings,  and  Flanges  (Tentative)  (75  cents). 

No.  7-B.  API  Specifications  for  Rotary  Drilling  Equip¬ 
ment  ($1.00). 

No.  11-A.  API  Specification  for  Oil  Well  Pumps  ($1.25). 

No.  11-B.  API  Sucker  Rod  Specifications  (75  cents). 


SECTION  II.  NOMENCLATURE,  DEFINI¬ 
TIONS,  AND  LETTER  SYMBOLS 

1.  INTRODUCTORY 

The  purposes  of  this  section  *  are  to  establish 
uniform  practices  with  regard  to:  (1)  Screw-thread 
nomenclature,  and  (2)  letter  symbols  for  desig¬ 
nating  dimensions  of  screw  threads  for  use  on 
drawing,  in  tables  of  dimensions  which  set  forth 
dimensional  standards,  and  in  other  records,  and 
for  expressing  mathematical  relationships. 

The  section  consists  of  a  glossary  of  terms,  two 
tables  of  screw-thread  dimensional  symbols,  three 
illustrations  showing  the  application  of  dimen¬ 
sional  symbols,  ana  one  table  of  identification 
symbols. 

Typography. — In  accordance  with  the  usual 

{iractice  in  published  text,  letter  symbols  and 
etter  subscripts,  whether  upper  or  lower  case, 
should  be  printed  in  italic  type.  An  exception  is 
Greek  letters;  Greek  capitm  letters  are  always 
vertical,  and  lower  case  always  resemble  italics. 
In  manuscripts  this  is  indicated  bjy  underlining 
each  symbol  to  be  italicized.  Coefficients,  numertd 
subscripts,  and  exponents  should  be  printed  in 
vertical  Arabic  numerals.  Standard  mathematical 
notation  should  be  followed. 

1  This  standard  is  in  agreement  with  American  Standard  ASA  B1.7-194IX 
"Nomenclatore,  Definitions,  and  Letter  Symbols  (or  Screw  Threads”, 
pubiL'  cd  by  the  The  American  Society  of  Mechanical  Engineers,  3S  West 
Mth  '  New  York  18,  N.  Y. 
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3.  DEFINITION  OP  TERMS 

The  terms  commonly  applied  to  screw  threads 
may  be  classified  in  five  general  groups,  namely: 

(1)  Those  relating  to  types  of  screw  threads; 

(2)  those  relating  to  size  of  mechanical  parts  in 
general;  (3)  those  relating  to  geometrical  dements 
of  both  straight  and  taper  screw  threads;  (4)  those 
relating  to  dimensions  of  screw  threads;  and 
(5)  those  relating  only  to  taper  screw  threads. 

The  definitions  presented  herein  apply  to 
theoretically  correct  thread  forms  unless  otherwise 
indicated. 

(а)  Terms  Relating  to  Types  of  Screw 
Threads. — Screw  threads  and  the  terms  generally 
applied  to  designate  the  types  of  screw  threads 
are  defined  as  follows: 

1.  Screw  thread. — A  screw  thread  (hereinafter 
referred  to  as  a  thread),  is  a  ridee  of  uniform 
section  in  the  form  of  a  helix  on  we  external  or 
internal  surface  of  a  cylinder,  or  in  the  form  of  a 
conical  spiral  on  the  external  or  internal  surface 
of  a  cone  or  frustum  of  a  cone.  A  thread  formed 
on  a  cylinder  is  known  as  a  “straight”  or  “parallel” 
thread,  to  distinguish  it  from  a  “taper”  thread 
which  is  formed  on  a  cone  or  frustum  of  a  cone. 

2.  Eademal  thread. — An  external  thread  is  a 
thread  on  the  external  surface  of  a  cylinder  or  cone. 

3.  Interned  thread. — An  internal  thread  is  a 
thread  on  the  internal  surface  of  a  hollow  cylinder 
or  cone. 

4.  Right-hand  thread. — A  thread  is  a  right-hand 
thread  if,  when  viewed  axially,  it  winds  in  a 
clockwise  and  receding  direction. 

5.  Left-hand  thread. — A  thread  is  a  left-hand 
thread  if,  when  viewed  axially,  it  winds  in  a 
counterclockwise  and  receding  direction.  All 
left-hand  treads  are  designated  “L  H.” 

6.  Single  thread. — ^A  single  (single-start)  thread 
is  one  having  lead  equal  to  the  pitch.  (See  (d) 
1  and  (d)  2.) 

7.  Midtiple  thread. — A  multiple  (multiple-start) 
thread  is  one  in  which  the  lead  is  an  integral 
multiple  of  the  pitch.  (See  (d)  1  and  (d)  2.) 

8.  Classes  of  threads. — Classes  of  threads  are 
distinguished  from  each  other  by  the  amount  of 
tolerance  or  tolerance  and  allowance  specified. 
(Formerly  known  as  “classes  of  fit”  and  so 
designated  in  Handbook  H28  (1944),  government 
specifications,  etc.) 

(б)  Terms  Relating  to  Size  of  Parts. — 
Terms  relating  to  the  size  of  parts,  which  are 
generally  applicable  to  mechanical  parts,  including 
threads,  are  defined  as  follows: 

1.  Dimension. — A  dimension  is  a  geometrical 
characteristic  such  as  a  diameter,  length,  angle, 
circumference,  or  center  distance,  of  which  the 
size  is  specified. 

2.  Size. — Size  is  a  designation  of  magnitude.  _ 

3.  Nominal  size. — The  nominal  size  is  the  desig¬ 
nation  which  is  used  for  the  purpose  of  general 
identification. 


4.  Basic  size. — The  basic  size  of  a  dimension  is 
the  theoretical  size  from  which  the  limits  of  size 
for  that  dimension  are  derived  by  the  application 
of  the  allowance  and  tolerances. 

5.  Design  size. — ^The  design  size  of  a  dimension 
is  the  size  in  relation  to  which  the  limits  of  toler¬ 
ance  for  that  dimension  are  assigned.  Where  there 
is  no  allowance  the  design  size  is  the  same  as  the 
basic  size. 

6.  Actual  size. — ^The  actual  size  of  a  dimension 
is  the  measured  size  of  that  dimension  on  an  indi¬ 
vidual  part. 

7.  Limits  of  size. — These  limits  are  the  maxi¬ 
mum  and  minimum  sizes  permissible  for  a  specific 
dimension. 

8.  Tolerance. — The  tolerance  on  a  dinaension  is 
the  total  permissible  variation  in  its  ‘size.  The 
tolerance  is  the  difference  between  the  limits  of  size. 

9.  Allowance. — ^An  allowance  is  an  intentional 
difference  in  correlated  dimensions  of  mating  parts. 
It  is  the  minimum  clearance  (positive  allowance) 
or  maximum  interference  (negative  allowance)  be¬ 
tween  such  parts. 

10.  Fit. — ^The  fit  between  two  matii^  parts  is 
the  relationship  existing  between  them  with  r^pect 
to  the  amount  of  clearance  or  interference  which  b 
present  when  they  are  assembled. 

(c)  Terms  Relating  to  Geometrical  Ele¬ 
ments  OP  Screw  Threads. — Tei^  relating  to 
geometrical  elements  of  both  straight  and  taper 
threads  are  defined  as  follows: 

1.  Axis. — The  axb  of  a  thread  is  the  axb  of  its 
pitch  cylinder  or  cone. 

2.  Pitch  line. — The  pitch  line  b  a  generator  of 
the  imaginary  cylinder  or  cone  specified  in  the 
definition  of  pitch  diameter. 

3.  Form. — The  form  of  thread  b  its  profile  in  an 
axial  plane  for  a  length  of  one  pitch. 

4.  Basic  form  of  thread. — The  basic  form  of  a 
thread  is  the  theoretical  profile  of  the  thread  for  a 
length  of  one  pitch  in  an  axial  plane,  on  which  the 
design  forms  of  the  threads  for  both  the  external 
and  mtemal  threads  are  based. 

5.  Design  forms  of  thread. — ^The  design  forms  for 
a  thread  are  the  maximum  metal  forms  permitted 
for  the  external  and  internal  threads. 

6.  Fundamental  triangle. — ^The  fimdamental  tri¬ 
angle  is  the  triangle  whose  comers  coincide  with 
three  consecutive  intersections  of  the  extended 
flanks  of  the  basic  form. 

7.  Flank. — The  flank  (or  side)  of  a  thread  b 
either  surface  connecting  the  crest  with  the  root, 
the  intersection  of  which,  with  an  axial  plane,  b  a 
straight  line. 

8.  Leading  flank. — The  leading  flank  of  a  thread 
is  the  one  which,  when  the  thread  b  about  to  be 
assembled  with  a  mating  thread,  faces  the  mating 
thread. 

9.  Following  flank. — The  following  flank  of  a 
thread  is  the  one  which  b  opposite  to  the  leading 
flank. 
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10.  Pressure  fiank. — The  pressure  flank  is  that 
which  takes  the  thrust  or  load  in  an  assembly. 
The  term  is  used  particularly  in  relation  to  but¬ 
tress  and  oUier  sinmar  threads. 

1 1 .  Clearance  (or  trading)  flank. — ^The  clearance 
flank  is  that  which  does  not  take  the  thrust  or 
load  in  an  assembly. 

12.  Crest. — The  crest  is  that  surface  of  the 
thread  which  joins  the  flanks  of  the  thread  and  is 
farthest  from  the  cylinder  or  cone  from  which  the 
thread  projects. 

13.  Root. — The  root  is  that  surface  of  the  thread 
which  joins  the  flanks  of  adjacent  thread  forms 
and  is  identical  with  or  immediately  adjacent 
to  the  cylinder  or  cone  from  which  the  thread 
projects. 

14.  Sharp  crest  (or  crest  apex). — The  sharp  crest 
is  the  apex  formed  by  the  intersection  of  the 
flanks  of  a  thread  when  extended,  if  necessary, 
beyond  the  crest. 

15.  Sharp  root  (or  root  apex). — ^The  sharp  root 
is  the  apex  formed  by  the  intersection  of  the 
flanks  of  adjacent  thread  forms  when  extended, 
if  necessary,  beyond  the  root. 

16.  Base. — The  base  of  a  thread  is  that  section 
of  the  thread  which  coincides  with  the  cylinder 
or  cone  from  which  the  thread  prmects. 

17.  Major  cylinder  or  cone. — See  “major  di¬ 
ameter”  and  “major  cone.” 

18.  Minor  cylinder  or  cone. — See  “minor  di¬ 
ameter”  and  “minor  cone.” 

19.  Pitch  cylinder  or  cone. — See  “pitch  di¬ 
ameter”  and  “pitch  cone.” 

20.  Complete  thread. — The  complete  (or  full) 
thread  is  that  part  of  the  thread  having  full  form 
at  both  crest  and  root.  When  there  is  a  chamfer 
at  the  start  of  the  thread,  not  exceeding  two 
pitches  in  length,  it  is  included  mthin  the  length 
of  complete  thread.  When  designing  threaded 
products,  it  is  necessary  to  take  cognizance  of; 
(1)  Such  permissible  length  of  charmer  and  (2) 
the  first  three  threads  which  by  virtue  of  the 
“not  go”  paging  practice  may  exceed  the  product 
limits,  which  may  be  included  within  the  length 
of  complete  thread. 

21.  Incomplete  thread. — This  is  also  known  as 
the  vanish  or  washout  thread.  On  straight 
threads,  the  incomplete  thread  is  that  portion  at 
the  end  having  roots  not  fully  formed  by  the  lead 
or  chamfer  on  threading  tools. 

On  taper  threads,  the  crest  at  the  end  may  also 
be  not  fuUy  formed  due  to  the  intersection  of  the 
major  cone  of  an  external  thread,  or  the  minor 
cone  of  an  internal  thread,  with  the  cylindrical 
surface  of  the  work. 

22.  Elective  thread. — The  effective  (or  useful) 
thread  mcludes  the  complete  thread  and  that 
portion  of  the  incomplete  thread  having  fully 
formed  roots  but  having  crests  not  fully  formed. 
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23.  Total  thread. — The  total  thread  includes 
the  complete  or  effective  thread  and  the  incomplete 
thread. 

24.  Vanish  cone. — The  vanish  cone  is  an  imagi¬ 
nary  cone,  the  surface  of  which  would  pass  through 
the  roots  of  the  incomplete  thread  formed  by  the 
lead  or  chamfer  of  the  threading  tool. 

25.  Vanish  point. — ^The  vanish  point  of  an 
external  thread  is  the  intersection  of  a  generator 
of  the  vanish  cone  with  a  generator  of  the  cylinder 
of  the  largest  major  diameter  of  the  thread. 

26.  Blunt  start. — “Blunt  start”  designates  the 
removal  of  the  partial  thread  at  the  entering  end 
of  thread.  This  is  a  feature  of  threaded  parts 
which  are  repeatedly  assembled  by  hand,  such  as 
hose  coupling  and  thread  pli^  gt^es,  to  prevent 
cutting  of  l^ds  and  crossing  of  threads,  and 
which  was  formerly  known  as  a  “Higbee  cut.” 
(See  fig.  II.l.) 

(d)  Terms  Relating  to  Dimensions  of  Screw 
Threads. — ^Terms  relating  to  dimensions  of  both 
straight  and  taper  threads  are  defined  as  follows: 


COUPLING  NIPPLE 

Fiqube  II.l. — fSurU  start. 

1.  Pitch. — The  pitch  of  a  thread  is  the  distance, 
measured  parallel  to  its  axis,  between  correspond¬ 
ing  points  on  adjacent  thread  forms  in  the  same 
axial  plane  and  on  the  same  side  of  the  axis. 

2.  L^ad. — ^The  lead  is  the  distance  a  threaded 
part  moves  axially,  with  respect  to  a  fixed  mating 
part,  in  one  complete  rotation. 

3.  Threads  per  inch. — ^The  number  of  threads 
per  inch  is  the  reciprocal  of  the  pitch  in  inches. 

4.  Turns  per  inch. — ^The  number  of  turns  per 
inch  is  the  reciprocal  of  the  lead  in  inches. 

5.  Included  angle. — ^The  included  angle  of  a 
thread  (or  angle  of  thread)  is  the  angle  between 
the  flanks  of  the  thread  measured  in  an  axial  plane. 

6.  Flank  angle. — ^The  flank  angles  are  the  angles 
between  the  individual  flanks  and  the  perpendic¬ 
ular  to  the  axis  of  the  thread,  measured  m  an  axial 
plane.  A  flank  angle  of  a  symmetrical  thread  is 
commonly  termed  the  “half-angle  of  thread.” 
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7.  Lead  an^. — On  a  straight  thread  the  lead 
angle  is  the  angle  made  by  the  helix  of  the  thread 
at  the  pitch  line  with  a  plane  perpendicular  to^  the 
axis.  On  a  taper  thread,  the  lead  angle  at  a  given 
axial  position  is  the  angle  made  by  the  conical 
spiral  of  the  thread  at  the  pitch  line  with  the  plane 
perpendicular  to  the  axis  at  that  position. 

8.  Thickness. — The  thickness  of  thread  is  the 
distance  between  the  flanks  of  the  thread  measured 
at  a  specified  position  and  parallel  to  the  axis. 

9.  Height  oj  jundameidal  triangle. — ^The  height 
of  the  fimdamental  triangle  of  a  thread,  or  the 
height  of  a  sharp-V  thread,  is  the  distance  meas- 
mred  perpendicular  to  the  axis  between  the  sharp 
major  and  minor  cylinders  or  cones,  respectively. 

10.  Height  of  thread. — The  height  (or  depth)  of 
thread  is  the  distance,  measured  perpendicular  to 
the  axis,  between  the  major  and  minor  cylinders 
or  cones,  respectively. 

11.  Addendum. — The  addendum  of  an  exter¬ 
nal  thread  is  the  distance,  measured  perpendicular 
to  the  axis,  between  the  major  and  pitch  cylinders 
or  cones,  respectively.  The  addendum  of  an  m- 
temal  thread  is  the  distance,  measured  perpendic¬ 
ular  to  the  axis,  between  the  minor  and  pitch 
cylinders  or  cones,  respectively. 

12.  Dedendum. — The  dedendum  of  an  external 
thread  is  the  distance,  measured  perpendicular  to 
the  axis,  between  the  pitch  and  mmor  cylinders  or 
cones,  respectively.  The  dedendum  of  an  internal 
thread  is  the  distance,  measured  pei^endicular  to 
the  axis,  between  the  major  and  pitch  cylinders 
or  cones,  respectively, 

13.  Crest  truncation. — ^The  crest  truncation  of  a 
thread  is  the  distance,  measured  perpendicular  to 
the  axis,  between  the  sharp  crest  (or  crest  apex) 
and  the  cylinder  or  cone  which  bounds  the  crest. 

14.  Boot  truncation. — The  root  truncation  of  a 
thread  is  the  distance,  measured  perpendicular  to 
the  axis,  between  the  sharp  root  (or  root  apex) 
and  the  cylinder  or  cone  which  bounds  the  root. 

15.  Major  diameter.— On  a  straight  t^ead,  the 
major  diameter  is  the  diameter  of  the  imaginary 
co-axial  cylinder  which  bounds  the  crest  of  an 
external  thread  or  the  root  of  an  internal  thread. 

On  a  taper  thread,  the  major  diameter,  at  a 
given  position  on  the  thread  axis,  is  the  diameter 
of  the  major  cone  at  that  position. 

16.  Minor  diameter. — On  a  straight  thread,  the 
minor  diameter  is  the  diameter  of  the  imaginary 
co-axial  cylinder  which  bounds  the  root  of  an 
external  thread  or  the  crest  of  an  internal  thread. 

On  a  taper  thread,  the  minor  diameter,  at  a 
given  position  on  the  thread  axis,  is  the  diameter 
of  the  minor  cone  at  that  position. 

17.  Pitch  diameter  {simple  effective  diameter). — 
On  a  straight  thread,  the  pitch  diameter  is  the 
diameter  of  the  imaginary  co-axial  cylinder,  the 
surface  of  which  would  pass  through  the  thread 
profiles  at  such  points  as  to  make  the  width  of  the 
groove  equal  to  one-half  of  the  basic  pitch.  On 


a  perfect  thread  this  occurs  at  the  point  where 
the  widths  of  the  thread  and  groove  are  equal. 

On  a  taper  thread,  the  pitch  diameter  at  a  given 
position  on  the  thread  axis  is  the  diameter  of  the 
pitch  cone  at  that  position. 

18.  Effective  size  {or  virtual  effective  diameter). — 
^e  effective  size  of  an  external  or  internal  thread 
is  the  diameter  derived  by  adding  to  the  pitch 
diameter,  in  the  case  of  an  external  thread,  or 
subtracting  from  the  pitch  diameter,  in  the  case 
of  an  internal  thread,  the  cumulative  effects  of 
pitch  and  angle  errors. 

19.  Depth  of  thread  engagement. — ^The  depth  (or 
height)  of  thread  engagement  between  two  mating 
threads  is  the  distance,  measured  perpendicular 
to  the  axis,  by  which  their  thread  forms  overlap 
each  other. 

20.  Length  of  thread  engagement. — The  length 
of  thread  engagement  of  two  mating  threads  is 
the  distance  hetween  the  extreme  points  of  con¬ 
tact  on  the  pitch  cylinders  or  cones,  measured 
parallel  to  the  axis. 

21.  Crest  clearance. — The  crest  clearance  in  a 
thread  assembly  is  the  distance,  measured  perpen¬ 
dicular  to  the  axis,  between  the  crest  of  a  thread 
and  the  root  of  its  mating  thread. 

22.  Tensile  stress  area. — The  tensile  stress  area 
is  the  assumed  area  of  an  external  threaded  part 
which  is  used  for  the  purpose  of  computing  the 
tensile  strength. 

(e)  Terms  Relating  Onlt  to  Taper  Screw 
Threads. — Terms  relating  only  to  taper  threads 
are  defined  as  follows: 

1.  Pitch  cone. — ^The  pitch  cone  is  an  imaginary 
cone,  the  surface  of  which  would  pass  through  the 
thread  profiles  at  such  points  as  to  make  the  width 
of  the  groove  equal  to  one  half  of  the  basic  pitch. 
On  a  perfect  thread  this  occurs  at  the  point  where 
the  widths  of  the  thread  and  groove  are  equal. 

2.  Major  cone. — The  major  cone  is  an  imaginary 
cone  having  an  apex  angle  equal  to  that  of  the  pitch 
cone,  the  surface  of  wmch  bounds  the  crest  of  an 
external  thread  or  the  root  of  an  internal  thread. 

3.  Sharp  major  cone. — The  sharp  major  cone  is 
an  imaginary  cone  having  an  apex  angle  equal  to 
that  of  the  pitch  cone,  the  surface  of  which  would 
pass  through  the  sharp  crest  of  an  external  thread 
or  the  sharp  root  of  an  internal  thread. 

4.  Minor  cone. — The  minor  cone  is  an  imaginary 
cone  having  an  apex  angle  equal  to  that  of  the 
pitch  cone,  the  surface  of  which  bounds  the  root  of 
an  external  thread  or  the  crest  of  an  intern^ 
thread. 

5.  Sharp  minor  cone. — ^The  sharp  minor  cone  is 
an  imaginary  cone  having  an  apex  angle  equal  to 
that  of  the  pitch  cone,  the  surface  of  which  would 
pass  through  the  sharp  root  of  an  external  thread 
or  the  sharp  crest  of  an  internal  thread. 

6.  Standoff. — ^The  standoff  is  the  axial  distance 
between  specified  reference  points  on  external  and 
internal  taper  threaded  members  or  gages,  when 
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assembled  with  a  specified  torque  or  under  other 
specified  conditions. 

3,  LETTER  SYMBOLS  AND  ABBREVIATIONS 

Symbols  associated  with  screw  threads  are  of 
two  kinds:  (1)  Letter  symbols  for  designating 
dimensions  of  screw  threads  and  threaded  prod¬ 
ucts*  and  (2)  abbreviations  used  as  identification 
symbols  for  designating  various  standard  thread 
forms  and  thread  series. 

(a)  Dimensional  Symbols. — Standard  letter 
spnbols  to  designate  the  dimensions  of  screw 
uu'eads  are  given  in  tables  U.l  and  II.2.  General 
symbols  are  given  in  table  II.  1  and  pipe  thread 
symbols  in  table  II  .2.  The  application  of  general 
symbols  is  illustrated  in  figures  II. 2  and  II .3,  inclu¬ 
sive,  and  pipe  thread  symbols  in  figure  II.4. 


(b)  Identification  Symbols. — Identification 
symbols  are  capital  letter  abbrevations  of  names 
used  to  designate  various  forms  of  thread  and 
thread  series,  and  commonly  consist  of  combina¬ 
tions  of  such  abbreviations.  There  are  assembled 
in  table  3  the  names  and  abbreviations  which  are 
now  in  use,  together  with  references  to  standards 
in  which  they  occur,  of  various  standard  threads. 

The  method  of  designating  a  screw  thread  by 
means  of  symbols  is  by  the  use  of  the  initial  letters 
of  the  thread  series,  preceded  by  the  diameter  in 
inches  (or  the  screw  number)  and  number  of 
threads  per  inch,  all  in  Arabic  characters,  and 
followed  by  the  classification  of  allowance  and 
tolerance  in  Arabic  numerals.  The  identification 
symbols  applicable  to  each  thread  series  is  stated 
in  the  section  where  such  series  is  presented, 


Figure  II.2. — General  screw  thread  symbols. 

Non.— Theae  dtacnuna  sra  not  intended  to  ebow  standard  thread  fornu  bnt  illnstrate  only  the  applications  of  STmlxda. 
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together  with  examples.  If  the  thread  is  left 
hand,  the  symbol  “LH”  shall  follow  the  class. 
No  symbol  is  used  to  distinguish  right  hand 
thread.  Ihe  number  of  threads  per  mch  shah 
be  indicated  in  all  cases,  irrespective  of  whether  it 
is  the  standard  munber  of  threads  for  that  particu- 
ular  size  of  threaded  part,  or  special.  Tools  and 
gages  for  standard  thread  diameters  and  pitches 
shall  bear  standard  identification  symbol,  and 
special  marking  of  such  items  shall  be  avoided. 

It  is  occasionally  desirable  to  modify  a  standard 
thread  by  the  incliision  of  some  nonstandard 


feature.  Thus,  it  might  be  necessary  to  limit  the 
maximum  major  diameter  of  a  1"-8UNC-2A 
screw  to  0.9800  inch  in  order  to  provide  clearance 
for  a  shoulder.  The  word  “modify”  should  be 
added  to  the  designation  with  an  asterisk  (*), 
and  the  nonstandard  feature  or  dimension  of  the 
thread  should  be  enclosed  in  brackets  and  likewise 
marked  with  an  asterisk  (*). 

Multiple  threads  shall  be  designated  by  showmg 
both  the  pitch  and  the  lead  in  accordance  with 
examples  given  on  p.  162,  H28  (1944). 
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Tabli  II.l— G^etMToZ  lyndtoU  (ue  fift.  Il.i  and  II.S) 


Symbelt 


DtnMiUlaiis 


Rcinarki 


Mklordiuaetar. 


R . 

K . 

fv:::::; 

a . 

If . 

H. . 

A . 

*». . 

A. . 

o  <alpha) 

•a\ . . 

. . 


Jk(lftmbda). 
^ . 


/-- 

/— 

■fra-. 

./«. 

/r»-. 

fr.. 

L. . 

ii- 

M. 

T.. 

C.. 

P.. 

X.. 

■e... 


Pieflz  symbol 
with  <  (dd- 
to). 

(delta 

£0. 

(delta 

. 


Pitch  diametar . 

Minor  diameter . 

Pitch . 

t,ead . 

Nnmte  iii  ttuM^  per  mdt  of 
lencth  (per  inch). 

Namoer  of  toms  per  unit  of 
tonctb  (per  inch). 

Helifit  ofmndamental  triangle 
Height  of  thread . 


Addendum. 

Oedendum. 

Eqnab  3k,  of  basic  eitamsl 
tWad. 

Depth  of  thread  engagement. 

of  symmetrical 

Angle  between  leading  flank 
of  thread  and  normal  to  axis 
of  thread. 

Angle  between  following  flank 
of  thread  and  normal  to  ads 
of  thread. 

Lead  angle . . 


flkespMoa:  B  is  need  for 
bauc  mator  diameter 
whMi  this  diflara  from 
the  nominal  malor  dl> 
ameter.  Snbaerlpta  s  or 
a.  Indicating  external  or 
internal  thread,  may  be 
OMd  if  ncocMwy. 

IlSubceri^  «  or  tadkot* 
tng  artamal  or  Internal 
thread,  may  be  used  If 
newssary. 

Equals  l/a. 

Equals  1/N. 


Subscripts  s  or  a.  Indioat* 
Ing  external  or  Internal 
thread,  may  be  used  tf 
necessary. 


Radius  of  rounding  at  crest,  or 
radius  of  rounding  at  root. 


Depth  from  apex  of  funda¬ 
mental  triugle  to  adla- 
cent  root  or  crest  of  thread: 
(1)  If  rounded. 

(3)  If  flat. 

Depth  from  apex  of  funda¬ 
mental  trian^  to: 

(I)  Flat  at  crest  of  external 
thread. 

(3)  Flat  at  toot  of  excemal 
thread. 

(3)  Flat  at  crest  of  internal 
thread. 

(4)  Flat  at  root  of  internal 
thread. 

Width  of: 

(I)  Flat  (general). 

(3)  Flat  at  crest  of  external 
thread. 

(3)  Flat  at  root  of  external 
thread. 

(4)  Fiat  at  crest  of  Internal 

tbr^. 

(5)  Flat  at  root  of  internal 
thread. 

Length  of  bolt  or  screw. 

Len^h  of  full  thread . 

Length  of  thread  engagement. 

Diameter  of  measuring  wires. 

Measurement  over  wires. 

Measurement  under  wires. 

Correction  to  measurement 
over  wires  to  give  pitch  di¬ 
ameter. 

Correction  to  measurement 
nnd«  wires  to  give  pitch  di¬ 
ameter. 

Wire  angle . . 

Wire  an^  correction . . 

Error  in  any  dlmonsion . . 


Pitdi-dlameter  equivalent  of 
errors  in  flank  angles. 
Pitch-diametcr  eqmvalent  of 
error  in  pitch. 

AUowance  at  pitch  diameter. 


Tan  X-  J* 

wE 

Suhecripta  r  or  r  indicating 
crest  or  root,  and  s  or  • 
indicating  extamal  or  in¬ 
ternal  thread  may  be 
used  if  necessary. 


•Subscripts  (  or  n  may 
used. 


[£-M.-C-c. 

C-w(l  +  oosec  a)— 
(cot  a)/3n. 

E-T+P-e. 

P-l/3p  cot  a— (cosec  a— 

.  Dw. 

See  NPL  “Notes  on  Screw 
Qages”,  August  1M4,  p. 
33,  or  NBSHondbook 
H38  (1944),  p.  338. 

Eramplet:  Error  in  pltdi, 
ip;  error  in  half-angle. 
All  or  iat. 


Table  II.2. — Pipe-thread  tyntbela  {tee  fig.  1 1. 4) 


Symbols 


Dinifliitlans 


D. 

4.. 

t.. 


D, . 

E, .. 

K,. 


V. . 

fl(bett).— 
y  (gamma). 


A.. 

M.. 


a.... 

u.. 


b . 

rftan). 


e  (epsOoD)- 


«- 

f— 

W.. 


Ontaide  diametar  of  pips. 
Inaide  diaamter  of  pwa... 
Wall  thinimees  of  iSp^.. 

Malar  diameter . 

Ptt^  diameter. . . 

Minor  diameter . 


Length  of  thread  from  pbne 
of  pipe  end  to  plane  eoAatn- 

LuDgth  of  srasbont  (vanish 
eona)  threads. 

Half  Mwx  sni^  of  pfteh  eone  of 
taper  thread. 

Anii^  of  chamfer  at  and  of  pipe 
measured  from  a  plane  nor¬ 
mal  to  the  axis. 

Hand  tight  standedt  of  fhoe  of 
coupling  fromplaae  contain¬ 
ing  vairtah  pomt  on  p^. 

Lcn^  from  plane  of  nand 
tint  engagement  to  the  face 
of  coupling  on  intamally 
threaded  member. 


from  tme  of 

tiilrt  _ 

Length  bom  eenter  line  of 
ooupUng,  taee  of  flanae,  or 
bottom  of  intsraal  thread 
ehamber  to  ihee  of  fitting. 
Width  of  beartag  taee  on 


_ at  bottom  of 

recces  or  ceunterbore  mae^ 
ured  bom  the  axis. 

Half  apex  angle  of  vaniah  eona. 

Length  bom  eenter  11ns  of 
eoupUng,  fme  of  flaaae,  or 
bottom  of  intemal  thread 
diamber  to  ceid  of  plpe^ 
wieeiehed  cewagement. 

(1)  Lenxth  mstrMdit  frill 
thrcM  tal^  lU). 

(3)  Length  frmn  plane  of  hand- 
tWkt  eMuement  to  smail 
end  of  rail  intemal  taper 
thread. 

Diameter  of  rseess  or  eounter- 
bore  in  fitting. 

Depth  of  reeeas  or  eounterbere 
infltttiK 

Outside  diameter  of  eoopliiig 
or  hub  of  fitting. 


4  Is  nssd  lor  dl- 
_ in  plana  of  van¬ 
ish  pohat  whan  these 
difler  bom  D,  d,  or  (, 
.  reapeetivaly. 

^ubseetot  s  Aetetm  ptaaa 
4l|0  dlUMltf  • 
For  axial  poeitians  of 
pjanee  see  foot  of  table 
n.  3.  Subaeripta  s  or  • 
designating  screw  or  not 
may  also  be  used  If 


For  axial  poaitien  of  plena 
eontafailng  basie  diaiB- 
atar,  see  foot  of  ' ' 
njL 


DxnNtnoN  or  nams  nmroTxn  nr  straacairtg 


x-0. 

x-l. 


x-3. 

x-3. 


X-4. 
X— 8. 


Planed  pipe  end . 

Plane  of  handtiEht  engage¬ 
ment  or  plane  at  month  of 
coupling  (excluding  recess, 
U  present).  On  British  pipe 
threads  this  is  designatea  the 
“gauge  ptane,”  and  the 
maior  diameter  in  this  (flane 
is  designated  the  “gauge 
diameter.” 

I*lane  at  which  washout 
threads  oo  pipe  oommenee. 

Pboe  in  coupling  reached  by 
end  of  pipe  m  wrenched 
nsidition.  {Lt  is  measured 
from  plane  eoptafriing  pipe 
end  in  position  of  handu^t 
enxagemait.) 

Plane  ctmtaining  vanish  point 
d  thread  on  mpe. 

Plane  at  which  malor  diam- 
eto' cone  d  thread  intersects 
outside  diameter  d  pipe. 


Non.— Addithmalnieela]  subscripts  are  as  frdlows;  Plane  x-6  is  thejdane 
d  tbe  pipe  end  for  railing  Joints.  Plane  x-7  is  the  plane  d  the  API  gUB 
point  at  a  speclfled  length  from  the  jdane  d  vanish  pdnA  Planex^SistSe 
plane  d  tbe  large  end  d  the  “Xt  thread  ring  gage’’  for  the  eompreesed-gsa 
cylinder  valve  inlet  oanneetl<m  thread.  Plane  is  tha  plane  of  the  sniall 
end  d  the  “.Z«  thread  plug  gage”  tor  the  oompreased-gas  oyimdtr  inlet  thread. 
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Fioube  II.4. — Pipe  thread  eymbalt. 
Tabus  II.3. — Identification,  eyrhboh  •  • 
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Handbook  H3B 
(1«M),  section  No. 


Acme  threads,  centraUitng .  B1.6-1M5 .  X. 

Acme  threads,  geiwrsl  purpose . — .  B1.5-l#45 . . .  X. 

Stab  Acme  thread.. . — . . .  Bl.ll . . . 

American  Standard  mlctoseope  oblMlve  thread . . . . .  Under  development . 

American  Standard  bottrees  thread . . . . . . . .  Under  development .  Appendix  A 

American  National  coarse  thread  series _ _ _  Bl.l-I#4» . .  IV. 

American  National  fliM  thread  series . . . . .  B1.1-1W9 .  IV. 

American  National  extra-fine  thread  series . - . . . . . . .  IV. 

Am^can  National  S-thread  series . . . - _ _  Bl.1-1949 . . . .  IV. 

American  National  la-thread  aeries. _ _ _ _ _ _  Bl.i-1949 . . . .  IV. 


American  National  16-thread  series . — . . . . 

American  National  hose  oonlpinc  and  lire  hose  coupling  threads . 

American  National  gas  outlet  tluead . . . . . . 

Special  threads  of  American  National  form . . . 

American  Standard  t^per  pipe  thread . . . I  B2.1-l#48 


IV. 

vn. 

VIU  (revised). 

V. 

VI. 


American  Standard  taper  pipe  thread  (dryseal).. . . . .  B2.1-1945 .  VI. 

American  Standard  taper  pipe  thread  for  railing  fittings . — . . . .  B2.1-1945 .  VI. 

American  Standard  stn^nt  pipe  thread _ _ _ _ _ _  B2.I-1945 . . .  VI. 

American  Standard  straight  pipe  thread  in  couplings - - - -  B2.1-1945 . . .  VI. 

Am^can  Standi  Internal  straight  pipe  thread  (dryseal) -  B2.I-1M6 .  VL 

American  Standard  Intermediate  internal  straight  pipe  thread  (dryseal) .  B2.I-I945,  App.  E . 

American  Standard  straight  pipe  thread  for  mechanical  Joints . . .  B2.1-1945 .  VI. 

American  Standard  straight  pipe  thread  for  locknuts  and  locknut  pipe  threads...  B2.1-16t5. . . .  VI. 

American  Standard  st^gbt  pipe  thread  for  hose  couplings  and  nippies... . .  B2.1-1945 . .  VI. 

Aeronautical  taper  pipe  thread . . . . .  (•)  (•) 

American  Standard  surveying  instrument  mounting  thread _ _ _  Under  development . 

Unlfl^  coarse  thread  series . . .  Bl.1-1949 .  XV. 

Unified  select^  diameter-pitch  combinations  of  the  extra-fine  thread  series .  Bl.1-1949 - - - - - -  XV. 

Unified  fine  thread  series . . . - . .  Bl.1-1949 . . .  XV. 

Unified  selected  diameter-pitch  combinations  of  the  8-,  12-,  and  16-tbread  series..  Bl.1-1949 -  XV. 

Unified  threads  of  special  diameters,  pitches,  and  lengths  of  engagement - -  Bl.1-1949 _ _  XVL 


1  Meth^scfdeelgnating  multiple  threads  are  shown  in  ASA  Bl.5-1946,  American  War  Standard  for  Acme  Threads,  and  section  X  ot  Handbook  H28  (1944.> 
*Ali  threads,  except  NOO,  are  right  hand,  unless  otherwise  designated.  For  NQO  threads,  designations  “BH”  or  “LH”  are  required. 

'  Army-Navy  Aercsiaatical  SpMfiostion  AN-P-363. 
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SECTION  XV.  UNIFIED  THREAD  FORM 
AND  SERIES 

1.  INTRODUCTION 

The  Unified  thread  standards, ‘  which  have  been 
apeed  UMn  by  standards  bodies  of  Canada,  the 
United  Kingdom,  and  the  United  States,  consti¬ 
tute  the  basic  American  standards  for  fastening 
screw  threads.  In  relation  to  previous  American 
practice,  as  covered  by  sections  III  and  IV  of 
this  handbook,  these  standards  are  not  an  alto¬ 
gether  new  design.  The  practical  differences 
between  threaded  parts  as  produced  to  either  the 
Unified  or  the  American  National  specifications 
are  of  minor  significance.  Unified  threads  have 
substantially  the  same  thread  form,  and  are  me¬ 
chanically  mterchangeable  with  American  Na¬ 
tional  threads  of  the  same  diameter  and  pitch. 

The  principal  differences  between  the  two  sys¬ 
tems  relate  to  the  application  of  allowances,  the 
variation  of  tolerances  with  size,  difference  in 
amount  of  pitch  diameter  tolerance  on  external 
and  internal  threads,  and  differences  in  thread 
designations.  Under  the  Unified  system  an 
allowance  is  provided  on  both  the  classes  lA  and 
2A  external  threads,  whereas  under  the  American 
National  system  only  the  class  1  external  thread 
has  an  allowance.  Under  the  Unified  system,  the 
pitch  diameter  tolerance  of  an  internal  thread  is 
30  percent  greater  than  that  of  the  external  thread, 
but  such  tolerances  are  equal  under  the  American 
National  system.  Unified  tolerances  and  allow¬ 
ances  for  both  standard  and  special  diameter- 
pitch  combinations  are  derived  from  the  same 
formida  but  American  National  tolerances  for 
special  threads  have  a  different  basis  from  that  for 
standard  threads. 

Under  the  American  National  system,  the  nut 
and  bolt  pitch  diameter  tolerances  are  equal  for 
a  given  class  and  the  same  thread  designation 
applies  to  the  bolt  and  nut,  i.  e.,  l"-8NC-2  is 
applicable  both  to  the  internal  and  external  thread. 
Under  the  new  system,  this  symbol  would  be 
written  1"-8UNC-2A  if  it  were  an  external 
thread  and  1"-8UNC-2B  if  it  were  an  internal 
thread. 

2.  THE  UNIFIED  FORM  OF  THREAD 

1.  Ak*  LE  OP  Thread. — The  basic  angle  of 
thread  between  the  flanks  of  the  thread,  measured 
in  an  axial  plane,  is  60°.  The  line  bisecting  this 
60°  angle  is  perpendicular  to  the  axis  of  the  screw 
thread. 

<  The  Unified  thread  sta’  dards  presented  in  this  section  are  In  agreement 
with  ASA  BI. 1-1949,  “Unlf..d  and  American  Screw  Threads,”  published 
by  the  ASME,  29  West  39th  Street,  New  York  18,  N.  Y.;  aim  with  CSA 
Bl. 1-1949,  “Standard  for  Unified  and  American  Screw  Threads,”  publish^ 
by  the  Canadian  Standards  Association,  Ottawa,  Canada;  and  with  British 
Standard  1580:1949,  “Unified  Smw  Threads,”  pnblish^  by  the  British 
Standards  Institution,  24/28  Victoria  Street,  London,  8.  W.  1. 
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2.  Form  op  Crest. — The  form  of  the  crest  of 
external  threads  may  be  either  flat  or  rounded. 
The  crest  of  the  basic  thread  form  of  the  external 
thread  shall  be  tnmeated  from  the  sharp  crest  an 
amount  equal  to  1I8XH,  where  H  is  the  depth  of 
the  fundamental  triangle.  The  form  of  the  crest 
of  internal  threads  is  flat  and  the  crest  shall  be 
truncated  from  the  ^arp  crest  an  amount  equal 
tol/4XH. 

3.  Form  op  Root. — The  crest  clearances  allowed 
are  such  as  to  permit  rounded  root  forms  in  both 
the  external  and  internal  threads.  Rounded  roots 
are  required  in  some  applications  and  are  made  by 
tools  which  are  purposely  rounded.  Otherwise, 
rounded  roots  may  be  the  result  of  tool  wear. 

4.  Clearance  at  Minor  Diameter. — A  clear¬ 
ance  is  provided  at  the  minor  diameter  of  the  in¬ 
ternal  thread  by  truncating  from  the  sharp  crest 
an  amount  equm  to  llAXH. 

5.  Clearance  at  Major  Diameter. — A  clear¬ 
ance  is  provided  at  the  major  diameter  of  the  in¬ 
ternal  thread  by  making  the  thread  form  at  the 
root  such  that  its  width  is  less  than  IjSXp. 

6.  Illustration. — Figure  XV.  1  shows  the  de¬ 
sign  forms  (maximum  metal  condition)  of  the 
external  and  internal  threads  of  the  Unified  form 
of  thread. 

7.  Basic  Thread  Data. — The  basic  thread  data 
for  all  standard  pitches  of  the  Unified  form  of 
thread  are  given  in  table  XV.  1, 

3.  THREAD  SERIES.  SYMBOLS,  AND  SUGGESTED 
APPLICATIONS 

1.  Coarse  Thread  Series. — The  basic  dimen¬ 
sions  of  the  coarse-thread  series,  including  both 
Unified  thread  sizes  and  additional  American  Na¬ 
tional  thread  sizes,  are  given  in  table  XV.2,  The 
limits  of  size,  allowances,  and  tolerances  for  the 
Unified  classes,  based  on  a  length  of  engagement 
of  one  diameter,  are  ^ven  in  tables  XV.9  to  XV.  14, 
inclusive.  Thread  sizes  of  the  coarse-fcead  series 
which  are  recomized  as  Unified  are  designated  by 
the  symbol  “UNC”.  All  others  are  desiraated 
by  “NC”  with  the  Unified  class  designa^ns  to 
indicate  their  conformance  to  the  Unmed  ^ead 
formulas.* 

The  coarse-thread  series  is  recommended  for 
general  use  in  engineering  work,  in  machine  con¬ 
struction  where  conditions  are  favorable  to  the  use 
of  bolts,  screws,  and  other  threaded  components 
where  quick  and  easy  assembly  of  the  parts  is 
desired,  and  for  all  work  where  conditions  do  not 
require  the  use  of  fine-pitch  threads. 

2.  Fine  Thread  Series. — The  basic  dimensions 
of  the  fine-thread  series,  including  both  Unified 
thread  sizes  and  additional  American  National 

•  The  l/2"-13  siie  will  continue  in  use  pending  further  discussions  with  the 
British  and  Canadians  regarding  unification  of  the  1/2-in.  siie. 
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Fioubb  XV.l. — Unified  internal  and  external  eerew  thread  design  forms  {maximum  metal  condition). 
Non.— See  table  XV.  1  for  nomaicd  yaloes  as  Indicated  by  the  odamn  leferenoee. 


thread  sizes,  are  given  in  table  XV.3.  The  li^ts 
of  size,  allowances,  and  tolerances  for  the  Unified 
classes,  based  on  a  length  of  engagement  of  one 
^ameter,  are  given  in  tobies  XV.15  to  Xy.20,  m- 
dusive.  Thr^td  sizes  of  the  fine  thread  series 
which  are  recc^ized  as  Unified  are  des^ated  by 
the  symbol  “UNF”.  All  others  are  designated 
“NF”  with  the  Unified  class  designations  to  indi¬ 
cate  their  confomujice  to  the  Unified  thread 
classes. 

The  fine  thread  series  is  recommended  for  gen¬ 
eral  use  in  automotive  and^  aircraft  work,  and 
where  special  conditions  require  a  fine  thread. 

3.  Extra-Fine  Thre.\d  Semes. — ^The  extra- 
fine  thread  series  is  us^  particularly  in  aircr^t 
and  aeronautical  equipment  where  (1)  thin- 
walled  matM^  is  to  be  uureaded,  (2)  thread  depth 


of  nuts  clearing  ferrules,  coupling  flanges,  etc., 
must  be  held  to  a  minimum,  and  (3)  a  maximum 
practicable  number  of  threads  is  required  within 
a  given  thread  length.  The  basic  dimensions  of 
the  extra-fine  thread  series,  including  Unified 
sizes  designated  “UNEF”  and  American  National 
sizes  designated  *  “NEF”  with  Unified  class  desig¬ 
nations  to  indicate  their  conformance  to  the 
Unified  thread  formulas,  are  given  in  table  XV.4. 
The  limits  of  size,  allowance,  and  tolerances  for 
the  Unified  classes,  based  on  a  length  of  engage¬ 
ment  of  9  pitches,  are  given  in  tobies  XV.21  to 
XV.24,  inclusive. 

4.  8-Thread  Semes. — ^The  8-thread  series  has 
come  into  general  use  in  many  classes  of  engineer¬ 
ing  work  as  a  substitute  for  the  coarse-thread 
series,  particularly  on  bolts  for  hi|^-pressure  pipe 
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flanjges,  cylinder-head  studs,  and  amilar  fasteners 
agamst  pressure.  The  basic  dimensions  of  the 
.8-thread  series  are  given  in  table  XV.5.  Sizes  of 
the  8-thread  series  ^larger  than  1 K  inches  in  even 
Vi  inches  are  recogniz^  as  Unified  sizes  when 
limits  of  size  are  based  on  a  length  of  engagement 
of  9  pitches,  or  in.  However,  in  American 
practice,  the  limits  of  size  of  this  series  are  custo¬ 
marily  based  on  a  length  of  e^igement  of  one 
diameter,  as  given  in  tables  XV.25  to  XV.28, 
inclusive.  Su^  threads  are  designated  “SN" 
with  the  Unified  class  designations  to  indicate 
their  conformance  to  the  Unified  thread  classes.  ^ 
5.  12-Thread  Series. — The  12-thread  series  is 
widely  used  in  machine  construction  for  thin  nuts 
on  shafts  and  sleeves.  From  the  standpoints  of 

food  design  and  simplification  of  practice,  it  is 
esirable  to  limit  shoulder  diameters  to  k-inch 
steps.  Twelve  threads  per  inch  is  the  coarsest 
pitch  in  general  use  whi^  will  permit  a  threaded 
collar,  which  screws  onto  a  threaded  shoulder,  to 
slip  over  a  shaft,  the  difference  in  diameter  be¬ 
tween  shoulder  and  shaft  being  %  inch.  Sizes  of 
the  12-thread  series  from  %  inw  to  and  including 
1%  inches  are  used  in  boiler  practice,  which  re¬ 
quires  that  worn  stud  holes  be  retapped  with  a  tap 


of  the  next  laiger  size,  the  increment  being  Kt 
inch  throughout  most  of  the  range.  The  12- 
thread  series  also  provides  continuation  of  the  fine- 
thread  series  for  mameters  larger  than  1)4  inches. 

The  basic  dimensions  of  the  12-thread  series, 
including  Unified  sizes  designated  ’  12UN  and 
American  National  sizes  designated  12N,  with 
Unified  class  designations  to  mdicate  their  con¬ 
formance  to  the  Unified  thread  formulas,  are 
given  in  table  XV.6.  The  limits  of  size,  ulow- 
ances.  and  tolerances  for  the  Unified  classes,  based 
on  a  length  of  engagement  of  9  mtches  or  %  inch, 
are  given  in  tames  XV.29  to  XV.32,  inclusive. 

6.  16-Thread  Series. — The  16-thread  series  is 
a  uniform  pitch  series  for  sudi  applications  as  re¬ 
quire  a  relatively  fine  thread.  It  is  intended  mi- 
marily  for  use  on  threaded  adjusting  collars,  lie 
basic  dimensions,  including  Unified  sizes  desig¬ 
nate*  16UN  and  American  National  sizes  desig¬ 
nated  16N,  with  Unified  class  designations  to 
indicate  their  conformance  to  the  Unified  thread 
formulas,  are  given  in  table  XV.7.  The  limits  of 
size,  allowance,  and  tolerances  for  the  Unified 
classes,  based  on  a  length  of  engagement  of  9 

*  The  British  designetion  tor  Unifled  sites  in  this  series  is  "UNS”. 


Table  XV.  1. — Thread  data.  Unified  thread  form  (see  fig.  t) 


Threads 
per  Inch, 
n 

Pitch, 

P 

H^ht 

sharp 

V- 

thread, 

H- 

0.86603P 

Height 

of«t- 

temal 

thread, 

17/24H- 

0.61343P 

Height  of 
internal 
thread 
and 

depth  of 
thread 
engage¬ 
ment, 

5/8H- 

0.54137P 

Flat  at 
external 
thread 
crest 
and 

internal 

tbr^ 

root, 

p/8- 

0.12SP 

Trunca¬ 
tion  of 
external 
thread 
crest  and 
Internal 
thread 
root, 

H/8- 

0.10825P 

Tmn- 
cstlon 
(rf  ex¬ 
ternal 
thread 
root, 

H/6- 

0.14434P 

Flat 
at  in¬ 
ternal 
thread 
crest, 

F«- 

Trun¬ 
cation 
of  in¬ 
ternal 
thread 
crest,' 

^4- 

0.21651P 

Dilltrenoe 

between 

m.T 

major 
and  pitch 
dim¬ 
eters  of 
internal 
thrmd,* 
11/12H- 
0.79886P 

Double 

height 

of 

internal 

thread, 

1 1/4H> 
1.0e2S3p 

Doable 

b<^t 

external 

thread, 

15/12H- 

1.23687P 

Adden¬ 
dum  Of 
external 
throKl,' 

3/8H- 

0.32176P 

Twice 

the 

external 

thr^ 

adden¬ 

dum,* 

kt»2k«>i 

3/4H- 

0.64962P 

1 

2 

3 

4 

5 

0 

7 

8 

9 

10 

11 

12 

13 

14 

15 

in. 

in. 

in. 

fn. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

80 

1 

0.00677 

0.00156 

a  00180 

0.00312 

0.00271 

0.01353 

0.01534 

0.00406 

72 

H  1 

.00752 

.00174 

IKt'iii-'iM 

.00347 

.00301 

■KoiOM 

.01504 

.01704 

.00451 

BrjT^S 

64 

B  t 

.01353 

.00846 

.00195 

.00169 

.00391 

.01691 

.01917 

BQm^B 

M 

B  1  ^ 

.01546 

.01095 

.00667 

.00446 

.01418 

.01933 

.02191 

BiciSM 

BeIiEjB 

48 

1 

.01804 

.01278 

.01128 

.00226 

.00521 

.00451 

.01654 

.02556 

.00677 

.01353 

44 

.02273 

.01230 

■TK!! 

.00492 

.01804 

.02460 

.01476 

40 

.02500 

BRyulTi 

Bin 

.01353 

.00312 

.00271 

.00361 

.00541 

.01985 

.02706 

.03067 

.00612 

.01624 

36 

.02778 

Bil7!uS^ 

Bin  ?iTl 

.01504 

.00347 

.00301 

.00401 

.00601J 

.03007 

32 

.03125 

BfSvy^tt 

BfiT  *i¥M 

.01691 

.00391 

.00338 

.00451 

.00781 

.00677 

.02481 

.03383 

BKa^B 

28 

.03571 

.03093 

.01933 

.00446 

.00387 

.00515 

.00893 

.00773 

.03866 

1 

B^^^B 

24 

.04167 

.03608 

.02556 

.02255 

.00521 

.00451 

.00601 

.01042 

.03308 

BRCTB 

.05112 

.01353 

.05000 

.04330 

.03067 

.02706 

.00541 

.00722 

.01250 

.03960 

BIiIst  kI 

.06134 

.01624 

BC^^^B 

18 

.05556 

.04811 

.03408 

.03007 

.00601 

.00802 

.01389 

.04410 

Bfri  1  cfl 

.06816 

16 

.06250 

.05413 

.03834 

.03383 

.00781 

.00677 

.00902 

.01562 

.01353 

.04962 

.06766 

.07668 

.04059 

14 

.07143 

.06186 

.04382 

.00773 

.01031 

.01786 

.01546 

.05670 

.07732 

.08763 

B^^^B 

13 

.07692 

.06662 

.04719 

.04164 

.00962 

Bf!T!^?B 

.OHIO 

.01923 

.01665 

.06107 

.08327 

.09437 

.02496 

.04996 

12 

.08333 

.07217 

.05112 

.04511 

.01042 

.00902 

.01203 

.06615 

.09021 

.10224 

.05413 

11  1/2 

.08696 

.07531 

.05334 

.04707 

.01087 

.00941 

.01255 

.02174 

.01883 

.09413 

.10668 

.02824 

11 

.09091 

.07873 

.05577 

.04921 

.01136 

.01312 

.02273 

.01968 

.09841 

.11153 

.02952 

Bg|» 

10 

.10000 

.08660 

.06134 

.05413 

.01250 

.01443 

BB9R1 

.02165 

.07939 

.10825 

.12260 

.03248 

9 

.11111 

.09623 

.06816 

.06014 

.01389 

.01604 

BliWrfll 

.12028 

.13632 

BC/^rfl 

8 

.12500 

.10825 

.07668 

.06766 

.01562 

.01804 

.13532 

.15336 

HfrrItTV 

BC^iJiB 

7 

.14286 

.12372 

.08763 

.07732 

.01786 

.11341 

.15465 

.17527 

.04639 

6 

.16667 

.14434 

.10224 

I^RtI 

.13231 

.18042 

.05413 

6 

.17321 

.12266 

.10825 

.02500 

,02887 

BltviVii 

.15877 

.21651 

.24537 

.06495 

41/2 

.19245 

.13632 

.12028 

.02778 

BliMtV;l 

BfiTT^tlfl 

.17641 

.24056 

.27264 

.07217 

.14434 

4 

.21651 

.15336 

.13532 

.03125 

my 

.05413 

.19846 

.27063 

.30672 

.06119 

IbIbbI 

•  See 


r„-m. 

es.XV.2andXV.3. 


*  ^divalent  to  the  "bceio  height”  t  of  the  original  American  National  form. 
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Tabu  XV.2. — Basic  dimensiont,  coarse  thread  series 

UNC  and  NC 


DeslgnatloD 

Basle  major 
diameter,  V 

Basic  pitch 
diameter.)  B 

Milur  diam¬ 
eter,  external 
threads,  K, 

Minor  diam¬ 
eter.  Internal 
threads.  K, 

Lead  angle  at 
basic  pitch 
diameter,  X 

Secthsial  area 
at  minor 
dhuneterat 
D—aSt 

Tensile  stress 
area* 

SiM 

Threads 
per  tneb,ii 

Thread 

symbol 

1 

2 

3 

4 

3 

0 

7 

8 

9 

10 

No. 

In. 

in. 

In. 

in. 

in. 

its 

min 

tq  in. 

$q  In. 

1 

a073 

04 

NC 

0,0538 

0,0561 

4 

31 

0.0022 

a0026 

a 

.060 

SO 

NC 

.0641 

.0667 

4 

22 

.0031 

.0036 

s 

.060 

48 

NC 

.0853 

.0734 

.0764 

4 

26 

.0041 

.0048 

4 

.113 

40 

NC 

.0058 

.0813 

.0849 

4 

45 

.0050 

.0060 

s 

.133 

40 

NC 

.1250 

.1088 

.0943 

.0979 

4 

11 

.0067 

.0079 

6 

.138 

33 

NC 

.1380 

.1177 

.0997 

.1042 

4 

SO 

.0075 

.0060 

8 

.104 

33 

NC 

.1040 

.1437 

.1257 

.1302 

3 

58 

.0120 

.0139 

10 

.ISO 

34 

NC 

.1029 

.1389 

.1449 

4 

39 

.0145 

.0174 

U 

.316 

34 

NC 

.2100 

.1889 

.1649 

.1709 

4 

1 

.0206 

.02M 

V* 

20 

UNC 

.2800 

.2178 

.1887 

.1989 

4 

11 

.0269 

.0317 

8/18 

18 

UNC 

.3138 

.»64 

.2443 

.2824 

3 

40 

.0484 

.0122 

3/8 

16 

UNC 

.3780 

.3344 

.2983 

.3073 

3 

24 

.0678 

.0773 

T/18 

14 

UNC 

.4378 

.3011 

.3499 

.3602 

3 

20 

.0933 

.1060 

13 

NC 

.3000 

.4056 

.4167 

3 

7 

.1257 

.1416 

1/3 » 

12 

UNC 

.8000 

.4489 

.3978 

.4098 

3 

24 

.1208 

.1374 

8/16 

U 

UNC 

.8628 

.8084 

.4603 

.4723 

2 

59 

.1620 

.1816 

8/8 

11 

UNC 

.6280 

.8660 

.8138 

.8266 

2 

56 

.2018 

.2286 

3/4 

10 

UNC 

.7800 

.6880 

.0273 

.6417 

2 

40 

.3020 

.3340 

7/8 

8 

UNC 

.8780 

.8028 

.7387 

.7547 

2 

31 

.4193 

.4612 

1 

8 

UNC 

1.0000 

.9188 

.8466 

.8647 

2 

29 

.8810 

.6081 

1  1/8 

7 

UNC 

1. 1280 

1.0322 

.9497 

.9704 

2 

31 

.6931 

.7627 

1  1/4 

7 

UNC 

1.2800 

1.1872 

10747 

10984 

2 

18 

. 

1  3/8 

6 

UNC 

1.3780 

1.2667 

11708 

1 1946 

2 

24 

1.0841 

1.1838 

1  1/2 

6 

UNC 

1.8000 

1.3917 

12988 

13196 

2 

11 

L2938 

1.4041 

t  3/4 

8 

UNC 

1.7800 

1.6201 

18046 

18335 

2 

18 

1.7441 

1.8983 

2 

41/2 

UNC 

10000 

1.8887 

17274 

17594 

2 

11 

2  1/4 

41/2 

UNC 

12800 

11087 

19774 

10094 

1 

88 

2  1/2 

4 

UNC 

18000 

13376 

11933 

12294 

1 

87 

2  3/4 

4 

UNC 

17800 

18876 

14433 

14794 

1 

46 

KM 

3 

4 

UNC 

10000 

18376 

16933 

17294 

1 

36 

8.6209 

8.9689 

3  1/4 

4 

UNC 

12800 

10876 

19433 

19794 

1 

29 

6.7208 

7.0992 

3  1/2 

4 

UNC 

18000 

13376 

11933 

12294 

1 

22 

7.9183 

8.3268 

3  3/4 

4 

UNC 

17800 

18876 

14433 

14794 

1 

16 

9.2143 

9.6546 

4 

4 

UNC 

4.0000 

18376 

16933 

17294 

I 

11 

10.6084 

11.6605 

1  British;  Effective  diameter. 

*  Based  on  the  average  of  the  mean  pitch  and  minor  diameters  of  the  external  thread. 
>  See  footnote  2,  p.  43. 


mtches  or  %s  inch,  are  given  in  table  XV.SS  to 
AV.36,  inclusive. 

4.  CLASSIFICATION  AND  TOLERANCES 

There  are  established  for  general  use  six  distinct 
classes  of  screw-thread  tolerances  and  allowances 
as  specified  in  the  following  brief  outline.  These 
classes,  together  with  the  accompanying  specifica¬ 
tions,  are  for  the  purpose  of  insurmg  the  inter¬ 
changeable  manufacture  of  screw-tmead  parts. 
This  standard  includes  classes  lA,  2A,  and  3A, 
applied  to  external  threads  only,  and  classes  IB, 
2B,  and  3B  appUed  to  internal  uu-eads  only.  The 
requirements  for  a  screw-thread  fit  for  specific 
applications  can  be  met  by  specifying  the  proper 
combination  of  classes  for  the  components.  For 
example,  an  external  thread  made  to  class  2A 
limits  can  be  used  with  tapped  holes  made  to 
classes,  IB,  2B,  or  3B  limits  for  specific  applica¬ 
tions. 

It  is  not  the  purpose  of  this  standard  to  limit 
applications  of  the  various  standard  classes. 


However,  classes  2A  and  2B  were  designed  for 
the  normal  production  of  screws,  bolts,  and  nuts, 
and  so  far  as  practicable  such  production  should 
be  limited  to  these  classes.  They  are  also  suitable 
for  a  wide  variety  of  other  appUcations. 

Thread  sizes  less  than  %  mch  have  not  been 
unified,  but  the  Unified  tolerances  and  allowances 
are  applied  to  these  sizes  in  the  United  States  and 
Canada. 

(a)  GBNBRAl. 

The  followii^  general  specifications  apply  to 
all  classes  specified  for  applications  of  the  Unified 
form  of  thread. 

1.  Uniform  Minimum  Internal  Thread. — 
The  Tninimiim  major,  pitch,  and  minor  diameters 
of  the  internal  thread  are  respectively  the  same 
for  classes  IB,  2B,  and  3B. 

2.  Direction  and  Scope  of  Tolerances. — 

(a)  The  tolerance  on  the  internal  thread  is  plus, 

and  is  applied  from  the  basic  size  to  above  basic 
size. 
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Table  XV.3. — Batic  dimmnont,  fin*  thread  smec 
UNF  and  NF 


Desl^iatlon 

Basic  malor 
diameter,  Z> 

Basic  pitch 
diameter,  £ 

Minor  diam¬ 
eter,  external 
threads,  £• 

Minor  diam¬ 
eter,  Internal 
threads,  K, 

I.ead  angle  at 
basic  pitch 
diameter,  X 

Sectional  area 
at  minor 
diameter  at 
D-2h. 

Tensile  stress 

area* 

Sise> 

Threads 
per  Inch, n 

Thread 

symbol 

1 

3 

3 

4 

5 

6 

7 

8 

9 

10 

JVo. 

<tl. 

in. 

in. 

in. 

in. 

its 

min 

sq  in. 

*q  in. 

0 

ao6o 

80 

NF 

0.0600 

0.0519 

a  0447 

0.0465 

4 

23 

0.0015 

a  0018 

1 

.073 

73 

NF 

.0730 

.0640 

.0560 

.0580 

3 

57 

.0027 

2 

.066 

64 

NF 

.0860 

.0759 

.0668 

.0601 

3 

45 

.0039 

3 

.099 

56 

NF 

.0990 

.0874 

.0771 

.0797 

3 

43 

.0045 

.0052 

4 

.112 

48 

NF 

.1130 

.0985 

.0664 

.0804 

3 

51 

.0057 

.0065 

6 

.125 

44 

NF 

.1250 

.1103 

.0971 

.1004 

3 

45 

.0072 

.0062 

6 

.138 

40 

NF 

.1380 

.1218 

.1073 

.1109 

3 

44 

.0067 

.0101 

8 

.164 

36 

NF 

.1640 

.1460 

.1209 

.1339 

3 

28 

.0128 

.0146 

10 

.190 

33 

NF 

.1900 

.1607 

.1517 

.1662 

3 

21 

.0175 

.0190 

12 

.316 

28 

NF 

.2160 

.1928 

.1723 

.1773 

3 

22 

.0226 

.0257 

1/4 

28 

UNF 

.2300 

.2268 

.2062 

.2113 

2 

52 

.0326 

.0362 

3/16 

24 

UNF 

.3123 

.2834 

.2614 

.2674 

2 

40 

.0324 

.0379 

3/8 

24 

UNF 

.3730 

.3479 

.3239 

.3299 

2 

11 

.0809 

.estt 

7/16 

20 

UNF 

.4373 

.4030 

.3762 

.3834 

2 

13 

.1183 

1/2 

20 

UNF 

.5000 

.4673 

.4387 

.4439 

1 

37 

.1486 

.1397 

9/16 

mm 

UNF 

.5623 

.3264 

.4943 

.3024 

1 

53 

.1888 

.2026 

3/8 

UNF 

.6230 

.5889 

.3368 

.5649 

1 

43 

.2400 

.2333 

3/4 

UNF 

.7300 

.7094 

.6733 

.6823 

1 

36 

.3313 

.3724 

7/8 

14 

UNF 

.8730 

.8286 

.7874 

.7977 

1 

34 

.4803 

.3068 

1 

14 

NF 

1.0000 

.9538 

.9124 

.9227 

1 

22 

.6464 

.6701 

1 

12 

UNF 

1.0000 

,9439 

.8978 

.9098 

1 

36 

.6243 

.6624 

11/8 

U 

UNF 

L1230 

L0709 

L0228 

1.0348 

1 

23 

.8118 

.8349 

11/4 

12 

UNF 

1.2300 

L1939 

1. 1478 

1.1398 

1 

16 

1.0237 

L0721 

13/8 

13 

UNF 

L3730 

1.3209 

1.2728 

L2848 

1 

9 

L2602 

L3U7 

11/2 

U 

UNF 

1.3000 

L44S9 

LS978 

1.4098 

1 

8 

LS212 

LS799 

>  For  sizes  larger  than  1 1/2  In.,  use  the  12-thread  series.  See  table  XV.  6. 

<  Ba^  on  the  average  at  the  mean  pitch  and  minor  diameters  of  the  external  thread. 


Table  XV.4. — Basie  dimensions,  extra-fine  thread  series 
UNEF  and  NEF 


Designation 

Basic  major 
diameter,  D 

Basic  pitch 
diameter,'  E 

Minor  diam¬ 
eter,  external 
threads,  K, 

Minor  diam¬ 
eter,  internal 
threads,  K. 

Lead  angle  at 
basic  pitch 
diameter,  X 

Sectional  area 
at  minor 
diameter  at 
l>-2k. 

Tensile  stress 
area  > 

Size* 

Threads 
per  inch,  n 

Thread 

symbol 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

til. 

in. 

in. 

in. 

in. 

deg 

min 

Ml  in. 

»gin. 

1/1 

32 

NEF 

0.2500 

.  0.2297 

0. 2117 

0.2162 

2 

29 

0.0344 

0.0377 

5/16 

32 

NEF 

.3125 

’  .2922 

.2742 

.2787 

1 

57 

.0581 

.0622 

3/8 

32 

NEF 

.3750 

.3547 

.3367 

.3412 

1 

36 

.0878 

.0929 

7/16 

28 

UNEF 

.4373 

.4143 

.3937 

.3988 

1 

34 

.1201 

.1270 

1/3 

28 

UNEF 

.5000 

.4768 

.4362 

.4613 

1 

22 

.1616 

.1695 

9/16 

24 

NEF 

.5625 

.5354 

.5114 

.5174 

1 

25 

.2030 

.2134 

5/8 

24 

NEF 

.6250 

.5979 

.S739 

.5799 

1 

16 

.2560 

.2676 

11/16 

24 

NEF 

.6875 

.6604 

.6364 

.6424 

1 

9 

.3151 

.3280 

3/4 

20 

UNEF 

.7600 

.7175 

.6887 

.6959 

1 

16 

.3685 

.3855 

13/16 

20 

UNEF 

.8125 

.7800 

.7312 

.7584 

1 

10 

.4388 

.a73 

7/8 

20 

UNEF 

.8750 

.8425 

.8137 

.8209 

1 

5 

.5153 

.5352 

15/16 

20 

UNEF 

.esn 

.9060 

.8762 

.8834 

I 

0 

.5979 

.6194 

1 

20 

UNEF 

1.0000 

.9675 

.9387 

.9459 

0 

57 

.6866 

.7095 

1 1/16 

18 

NEF 

1.0625 

1.0264 

.9943 

1.0024 

0 

59 

.7702 

.7973 

1 1/8 

18 

NEF 

1. 1250 

1.0889 

1.0568 

1.0649 

0 

56 

.8705 

.8993 

13/16 

18 

NEF 

1. 1875 

1. 1514 

1.1193 

1. 1274 

0 

53 

.9770 

1 1/4 

18 

NEF 

1.2500 

1. 2139 

1. 1818 

1. 1899 

0 

so 

1.0895 

1. 1216 

1  5/16 

18 

NEF 

1.3125 

1.2764 

1.2443 

1.2524 

0 

48 

1.2082 

1.2420 

1^ 

18 

NEF 

1. 3750 

1.3389 

1.3068 

1.3149 

0 

45 

1.3330 

1.3684 

17/16 

18 

NEF 

1.4375 

1.4014 

L3693 

1.3774 

0 

43 

1.4640 

1.5010 

11/2 

18 

NEF 

1.5000 

1.4639 

1. 4318 

1.4399 

0 

42 

1.6011 

1.6397 

19/16 

18 

NEF 

1.5625 

1.5264 

1.4943 

1.5024 

0 

40 

1.7444 

1.7846 

15/8 

18 

NEF 

1.6250 

1.5889 

1.5568 

1.5649 

0 

38 

1.8937 

1.9357 

1  11/16 

18 

NEF 

1.6875 

1.6514 

1.6193 

1.6274 

0 

37 

2:0493 

2.0929 

>  British;  Effective  diameter. 

*  Based  (m  the  average  of  the  mean  pitch  and  minor  diameters  of  the  external  thread. 

*  For  sizes  larger  than  1 11/16  in.,  use  16-tbread  series.  See  table  XV.  7. 
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Tabu  XV.6. — Banc  dimetuiotu,  8-thread  aeriea  SUN  and  8N 


nitnk  Minor  dtein-  Minor  diam- 

dttiTr  •SSSi;' 


Lead  angle  at 
basic  pitch 
diameter,  X 

Sectional  area 
at  minor 
dimneter  at 
Z)-ak» 

Tensile-etreas 

area* 

8 

» 

10 

deg 

min 

in. 

fiq  in. 

2 

11 

0.7m 

1 

57 

.9200 

.9085  1 

1 

46 

1. 1548 

1. 2819  1 

1 

1  4052 

1.4899  1 

1 

1.6801 

1.7723  1 

<  The  l"-«  3lu  is  in  the  oosrae  thread  aeriea,  table  XV.  3.  <  Baaed  <ai  the  average  of  the  mean  pitch  and  minor  diameters  of  the  external  thread. 

Table  XV. 6. — Basic  dimensions,  18-thread  series  12UN  and  12N 


Oeslgnatloa 

Basic  mafor 

Basic  pitch 

Minor  diam- 

Minor  diam- 

Leadangjeat 
basic  pitch 
diameter,  X 

Sectional  area 
at  minor 

Tensile  stress 

Size! 

Threads 
per  inch, n 

Thread 

symbol 

diameter,  O 

diameter,  B 

eter,  external 
threads,  K, 

eter.  internal 
threads,  K% 

diameter  at 

area* 

1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

in. 

1  1/16 

12 

ON 

in. 

1.0625 

in. 

1.0064 

in. 

0.9603 

in. 

0.9723 

dee 

1 

Twin 

30 

»0  In. 

0.7151 

iq  in. 

0.7556 

13/lS 

12 

UN 

LI875 

1.1334 

1.0853 

1.0973 

1 

20 

.9147 

.9604 

15/16 

U 

UN 

1.3125 

L2584 

22103 

1.2223 

1 

12 

21389 

21896 

17/16 

12 

UN 

1.4375 

1.3834 

1.3353 

1.3473 

1 

6 

23876 

24438 

1  6/8 

12 

N 

1.6250 

1.5709 

1.5228 

1.5348 

0 

58 

1.8067 

1.8701 

13/4 

12 

UN 

1.7506 

1.6969 

1.6478 

1.6598 

0 

54 

21168 

21853 

17/8 

12 

N 

1.8750 

1.7728 

1. 7848 

0 

60 

2  4514 

2  5250 

2 

12 

UN 

20006 

L9459 

1.8978 

.1.9098 

0 

47 

28106 

28892 

21/8 

13 

N 

21250 

20709 

20228 

2.0348 

0 

44 

3.1943 

22779 

21/4 

12 

UN 

22500 

21959 

21478 

21598 

0 

42 

26026 

26914 

23/8 

12 

N 

23750 

23200 

22728 

2.2848 

0 

39 

20353 

4.1291 

21/2 

12 

UN 

25000 

24459 

23978 

0 

37 

24927 

26916 

2  5/8 

12 

N 

26250 

2  9709 

2  5238 

0 

35 

4.9725 

20784 

2  3/4 

12 

UN 

27500 

26959 

26478 

0 

34 

24810 

26900 

2  7/8 

12 

N 

2  8750 

28309 

27728 

0 

32 

20119 

21250 

3 

12 

UN 

26000 

29459 

28978 

29098 

0 

31 

26674 

26865 

31/8 

12 

N 

21250 

20709 

3.0228 

3.0348 

0 

30 

7. 1475 

7.2714 

31/4 

12 

UN 

22500 

21959 

21478 

21598 

0 

29 

7.7621 

7.8812 

i>3/8 

12 

N 

3.3750 

2  3309 

22738 

3.2848 

0 

27 

2  3812 

2  5152 

31/2 

12 

UN 

25000 

24459 

23978 

24098 

0 

26 

20349 

9.1740 

3  5/8 

12 

N 

3.6250 

2  5700 

26228 

3.5348 

0 

26 

9.7132 

9. 8570 

33/4 

12 

UN 

27500 

26959 

26478 

26598 

0 

25 

10.4159 

10.5649 

3  7/8 

12 

N 

2  8750 

28209 

3.7728 

3.7848 

0 

24 

11. 1433 

11.2970 

4 

12 

UN 

20000 

29459 

28978 

3.9098 

0 

23 

128951 

120640 

41/4 

12 

UN 

22500 

21959 

21478 

21598 

0 

22 

124725 

126411 

41/2 

12 

UN 

25000 

24459 

23978 

4.4098 

0 

21 

121480 

123265 

43/4 

12 

UN 

27500 

26959 

26478 

26598 

3 

19 

129217 

17.1099 

5 

12 

UN 

20000 

29459 

28978 

29098 

0 

18 

127936 

129916 

51/4 

12 

UN 

22500 

21959 

21478 

21598 

0 

18 

20.7636 

20.9717 

51/2 

12 

UN 

5.5000 

24459 

23978 

24098 

0 

17 

228319 

220496 

53/4 

12 

UN 

27500 

26959 

5.6478 

26598 

0 

16 

24.9983 

222257 

6 

12 

UN 

20000 

29459 

28978 

29098 

0 

15 

27.2628 

27.4998 

I  For  sixes  less  than  1 1/16  In.  and  for  Intermediate  sizes  from  1 1/16  to  1 6/8  in.,  see  the  fine  thread  series,  table  XV  3. 
>  Based  on  the  average  of  the  mean  pitch  and  minor  diameters  of  the  external  thread. 
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Table  XV.7. — Basic  dimension*,  16-thread  eeriee 


16UN  and  16N 


Designation 

Basic  major 
diameter,  D 

Basic  pitch 
diameter,  E 

Minor  diam¬ 
eter,  external 
tbnads,  K, 

Minor  diam¬ 
eter,  intemid 
threads.  K, 

Lead  angle  at 
basic  pitch 
diameter,  X 

Beetiesial  area 
at  minor 
diameter  at 
D-2t» 

Tensile  stieas 
area* 

Slte> 

Threads 
per  inch,  n 

Thread 

symbol 

1 

3 

8 

4 

5 

6 

7 

8 

9 

10 

M. 

is. 

in. 

in. 

in. 

dec 

min 

eg  in. 

eg  in. 

13/4 

16 

UN 

LTSM 

L7004 

16733 

1.6823 

0 

40 

11873 

12382 

1  1,3/16 

16 

N 

1.8125 

1.7710 

1.7358 

1.7448 

0 

30 

13542 

17/8 

16 

N 

1.8750 

1.8344 

1.7063 

1.8073 

0 

37 

15272 

2.5810 

1  1^16 

16 

N 

1.0376 

1.8608 

1.8606 

0 

36 

17064 

2.7629 

3 

16 

ZOOM 

L0S04 

1.9233 

L0323 

0 

3S 

18017 

lOMl 

Jl/16 

16 

N 

Z062S 

10210 

1.0858 

1.0048 

0 

34 

10631 

3.1434 

31/8 

16 

N 

2.1250 

10844 

0 

33 

12807 

13427 

23/16 

16 

N 

2.1876 

11460 

11196 

0 

32 

14844 

15483 

21/4 

16 

UN 

12660 

12004 

11733 

11823 

0 

31 

16043 

17M1 

3  5/16 

16 

N 

13125 

12710 

12358 

12448 

0 

30 

19103 

10780 

23/8 

16 

N 

13750 

13344 

12063 

13073 

0 

29 

4.1324 

4.2018 

2  7/16 

16 

N 

14375 

13960 

13606 

13696 

0 

29 

4.3606 

4.4310 

21/2 

16 

UN 

ISOM 

14S04 

14233 

0 

28 

4.  SOM 

4.6682 

25/8 

16 

N 

16250 

15844 

15483 

15573 

0 

26 

5.0822 

11790 

23/4 

16 

UN 

176M 

17004 

16733 

16823 

0 

2S 

16040 

16745 

2  7/8 

16 

N 

18750 

18344 

17963 

18073 

0 

24 

11303 

12143 

3 

16 

UN 

lOOM 

19S04 

19233 

19323 

0 

23 

16011 

17780 

31/8 

16 

N 

11250 

10844 

10573 

0 

22 

7.2765 

7.3678 

31/4 

16 

UN 

12SM 

12004 

11733 

11823 

0 

21 

7.8864 

7.0814 

3  3/8 

16 

N 

13750 

13344 

12963 

13073 

0 

21 

15209 

16194 

31/2 

16 

UN 

ISOM 

14504 

14233 

0 

20 

0.1700 

0.2821 

3  5/8 

16 

N 

16250 

15844 

15483 

15573 

0 

19 

0.8634 

9.9691 

3  3/4 

16 

UN 

17SM 

17004 

16733 

16823 

0 

18 

10.6715 

1168M 

3  7/8 

16 

N 

18750 

18344 

17983 

18073 

0 

18 

11.3042 

11.4170 

4 

16 

UN 

4.00M 

10304 

19233 

10323 

0 

17 

11M14 

111770 

4  1/4 

16 

UN 

4.2SM 

4.2004 

4.1733 

4.1823 

0 

16 

116404 

117730 

41/2 

16 

UN 

4.  SOM 

4.4904 

4.4233 

4.4323 

0 

15 

113355 

114662 

4  3/4 

16 

UN 

4.7SM 

4.7004 

16733 

4.6823 

0 

15 

17.1100 

17.2S75 

5 

16 

UN 

S.00M 

4.0694 

19233 

4.9323 

0 

14 

10.0024 

10.1470 

Sl/4 

16 

UN 

125M 

12094 

11733 

11823 

0 

13 

20.9631 

21.13M 

Sl/2 

16 

UN 

S.S0M 

14594 

14233 

14323 

0 

13 

210620 

2122M 

63/4 

16 

UN 

175M 

17094 

16733 

16823 

0 

U 

2S.23M 

35.4047 

6 

16 

UN 

LOOM 

19694 

19323 

0 

11 

27.5142 

27.6868 

>  For  sixes  less  tban  1  3/4  In.,  see  tbe  extra-flne-thread  series,  table  XV.4. 
s  Based  on  tbe  average  of  tbe  mean  pitch  and  minor  diameters  of  tbe  external  thread. 


(6)  The  tolerance  on  the  external  thread  is 
minus,  and  is  applied  from  the  maximum  (or  de¬ 
sign)  size  to  below  the  maximum  size. 

(c)  The  tolerances  specified  represent  the  ex¬ 
treme  variations  permitted  on  the  product. 

3.  Basic  Formula  for  Allowances  and  Tol¬ 
erances. — The  basic  formula,  from  which  allow¬ 
ances  on  all  diameters  and  tolerances  on  pitch 
diameter  are  derived,  is: 

Tolerance  (or  allowance)  =  (7(0.001 5  -^D-l-O.OOlS 

vz;+o.oi5  -v^), 

whi^re 

C—a  factor  which  differs  for  each  allowance 
or  tolerance  for  each  class 
D= basic  major  diameter 
L,= length  of  engagement 
^?=P’tch. 

This  formula  is  based  on  the  accuracy  of  present- 
day  thread!  ag  practice,  and  is  applicable  to  all 


reasonable  combinations  of  diameter,  pitch,  and 
length  of  engagement.  Numerical  values  of  the 
increments  in  the  formula  for  standard  diameters, 
pitchy  and  lengths  of  engagement  are  given  in 
table  AV.8. 

4.  Allowances. — ^Allowances  are  apphed  only 
to  external  threads.  The  values  of  the  factor  C 
(par.  3  above)  for  allowances  are  as  follows: 


Class 

Factor  C 

lA 

0.  300 

2A 

.300 

3A 

.000 

5.  Pitch  Diameter*  Tolerances. — (o)  Valit^ 
of  factor  C. — The  values  of  the  factor  (7  (par.  3 
above)  for  pitch  diameter  tolerances  are  as 
follows: 

<Tbe  British  designation  for  “pitch  diameter”  is  “eflective  diameter.’* 
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Class 

Factor  C 

lA 

1.  500 

IB 

1.960 

2A 

1.  000 

2B 

1.  300 

3A 

.750 

SB 

.975 

It  will  be  noted  that  the  factor  C  ia  30  percent 
greater  for  internal  than  for  external  threads  of  a 

S'ven  class  number  on  accoimt  of  the  relative 
fiBculties  of  manufacture. 

(6)  Tolerances  cumulative. — The  tolerances  on 
pitch  diameter  are  cumulative,  that  is,  they  in¬ 
clude  the  variations  of  lead  and  angle.  Therefore, 
the  full  tolerance  is  not  available  for  pitch  di¬ 
ameter  unless  the  lead  and  angle  of  the  t^ead  are 
perfect. 

(c)  Length  of  engagement. — The  tolerances  on 
pitch  diameter  for  the  coarse  and  fine  thread  series 
are  based  on  a  length  of  engagement  equal  to  the 
basic  major  diameter. 


6.  Major  Diameter  Tolerances. — (o)  Ejz- 
temal  threads. — The  tolerance  on  major  diameter 
for  class  lA  is  equal  to  0.0^-v^  and  for  classes  2A 
and  3A  is  equal  to  0.06  Tolerances  equal  to 
0.09  are  provided  for  class  2A  coarse  and  8- 
thread  series  threads  of  unfinished,  hot-rolled 
material. 

(b)  Internal  threads. — No  tolerance  is  specified, 
as  the  maximum  major  diameter  is  established  by 
the  crest  of  an  unworn  tool.  See  footnotes  to 
tables. 

7.  Minor  Diameter  Tolerances. — (a)  Exter¬ 
nal  threads. — No  tolerance  is  specified,  as  the 
minimum  minor  diameter  is  established  by  the 
crest  of  an  tmwom  tool.  See  footnotes  to  tables. 

(b)  Internal  threads. — ^The  tolerance  on  minor 
diameter  for  a  given  size  and  pitch  of  thread  is 
the  same  for  all  classes. 

For  all  Unified  coarse  and  fine  series  threads  1 
inch  and  larger  in  size,  the  tolerance  is  equal  to 
0.120p.  For  sizes  less  than  1  inch  in  size,  most 
tolerances  are  laiger  than  0.120p  to  minimize  tap¬ 
ping  difficulties. 


Table  XV.8. — Increments  in  pitch-diameter  tolerance  formula^ 
(PD  tolerance=C(0.0015'^+0.00l5-\/^T+0.015'^i^) 


Diameter 

Length  of  engagement 

Pitch 

D 

0.0016V^ 

D 

0.0015-^5 

D 

0.0015-9^5 

L. 

0.0015  Vli. 

L, 

0.0015  Vit 

D 

0.0015  Vl. 

L. 

■ 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

16 

16 

in. 

in. 

in. 

in. 

in. 

m. 

in. 

in. 

in. 

in. 

in. 

HIH 

in. 

in. 

in. 

0.0600 

0.000587 

1.3125 

a  001642 

3.8750 

0.0600 

0.000367 

0.3214 

0.000650 

1.2500 

Hiil 

KWil 

80 

0.000808 

.0625 

.000595 

1.3750 

.001668 

10000 

.002381 

.0625 

.000375 

.000659 

1.2857 

.001701 

HvVki 

.003137 

72 

.000867 

.0730 

.000027 

1.4375 

.001693 

4.2500 

.002430 

.0730 

.000405 

.000880 

1.3125 

.001718 

.003182 

64 

.000938 

.0860 

.000662 

1.5000 

.001717 

4.5000 

.002476 

.0781 

.000419 

BCtTTI 

.000896 

1.3750 

.001759 

Hniy>vi 

.003226 

56 

.001025 

.0038 

.000682 

1.5625 

.001741 

4.7500 

.002521 

.0860 

.000440 

.000899 

1.4286 

.001798 

.003269 

48 

.001136 

.0000 

.000694 

1.6250 

.001764 

5.0000 

.002565 

.0988 

.000919 

1.4375 

.001798 

.003312 

44 

.001204 

.1120 

.000723 

1.6875 

.001786 

5.2500 

.002807 

.0990 

.000472 

BCsvT? 

.000937 

1.5000 

.001837 

Hnii.u.i 

.003354 

40 

.001282 

.1250 

.000750 

1.7500 

.001808 

5.5006 

.002648 

.1094 

.000956 

1.6250 

■LjiiiL 

.003396 

36 

.001376 

.1380 

.000775 

1.8125 

.001829 

5.7500 

.002687 

.1120 

■  mV*/ 

.4167 

.000968 

1.6667 

.001936 

WCTi 

.003437 

32 

.001488 

.1640 

.000821 

1.8750 

.001850 

6.0000 

.002726 

.1125 

.4219 

.000974 

1.7500 

5.3750 

.003478 

28 

.001627 

.1875 

.000859 

1.9375 

.001870 

7.0000 

.002869 

.1250 

.000530 

.4375 

.000992 

1.8750 

.003518 

24 

.001803 

.1900 

.000862 

2.0000 

.001890 

8.0000 

.003000 

.1380 

iLl.ll.I.Ji 

■cfsTT 

.001006 

2.0000 

.003558 

20 

.002036 

.2160 

.000900 

Z0625 

.001909 

9.0000 

.003120 

.1406 

.000562 

.001061 

2.1250 

5.7500 

.003597 

18 

.002184 

.2500 

.000945 

2.1250 

.001928 

10.0000 

.003232 

.1563 

.000593 

.001118 

2.2500 

5.8750 

16 

.002362 

.3125 

.001018 

2.1875 

.001947 

12.0000 

.003434 

.1607 

.000601 

.001125 

2.3750 

.002312 

6.0000 

.003674 

14 

.002582 

.3750;  .001082 

22500 

.001966 

14.0000 

.003615 

.1640 

.000607 

.001186 

2.5000 

.002372 

6.5000 

.003824 

13 

.002713 

.4375  .  001139 

23125 

.001984 

16.0000 

.003780 

.1719 

.000622 

.001203 

2.6250 

.002430 

7.0000 

.003960 

12 

.002862 

.5000 

.001191 

2  3750 

.002001 

18.0000 

.003931 

.1875 

.000650 

.6875 

.001244 

2.7.500 

.002487 

7.5000 

.004108 

11 

.003033 

.5625 

.001238 

2.4375 

.002019 

20.0000 

.004072 

.1900 

.000654 

.7143 

.001268 

2,8750 

.002543 

8.0000 

.004243 

10 

.003232 

.6260 

.001282 

25000 

.002036 

24.0000 

.004327 

.2031 

.000676 

.001299 

3.0000 

.002598 

8.5000 

.004373 

9 

.003467 

.6875 

.001324 

2.6250 

.002069 

.2160 

.000697 

.8135 

. 001352 

3. 1250 

.002652 

9.0000 

.004500 

8 

.003750 

.7500 

.001363 

2.7500 

.002102 

.2188 

.000702 

.8333 

.  001369 

3.2500 

.002704 

9.5000 

.004623 

7 

.004099 

.819A 

.001400 

2.8750 

.002133 

.2250 

.000712 

.8750 

.001403 

3.3333 

.002739 

10.0000 

.004743 

6 

.004543 

R7.<tn 

.001435 

3.0000 

.2344 

.000726 

.flnnn 

001423 

3  3750 

,002756 

10. 5000 

.004861 

5 

.005130 

.001468 

3. 1250 

nnQifai  ...  _ 

.2500 

.000750 

001452 

3.5000 

.002806 

11.0000 

.004975 

4^ 

.005503 

1.0000 

.001500 

3.2500 

.002222 

.2656 

.000773 

.001500 

3.6250 

.002856 

11.5000 

.005087 

4 

.005953 

1.0625 

.001531 

3.3750 

.002250  _ 

.2778 

.000791 

.001546 

3. 7500 

.002905 

12.0000 

.005196 

1. 1250 

.001560 

3.5000 

.002277  _ ‘ _ / 

.2813 

.000796 

1.1111 

.001581 

3.8750 

.002953 

1.  IRTfi 

.001.588 

3.6250 

.002304 

_ i 

.2969 

.000817 

1. 1250 

. 001591 

4.0000 

.003000 

_ 1 _ 1 

! _ 

1  1  9»yii  .nniAio 

3.7500 

.002330  . 

.3125 

.000839 

1. 1875 

.001635 

4. 1250 

.003047 

L 

For  class  2A,  C-1.  For  other  classes.  Talnes  of  C  are  given  above. 
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(b)  8CRBW-THRBAD  CLA88B8 

1.  Classes  lA  and  IB. — (o)  Definition. — Tlie 
combination  of  classes  lA  and  IB  is  intended  to 
cover  the  manufacture  of  threaded  parts  where 
quick  and  easy  assembly  is  necessary,  and  where 
an  allowance  is  required  to  permit  ready  assembly, 
even  when  the  threads  are  slightly  bruised  or  dirty. 

(6)  Allowances  and  tolerances. — Allowances  and 
tolerances  for  the  respective  thread  series  are  spec¬ 
ified  in  tables  and  their  application  is  shown  in 
figure  XV.2. 

2.  Classes  2A  and  2B. — (o)  Definitwn. — Class 
2A  for  external  threads  and  2B  for  mtemal  threads 
are  standards  designed  for  screws,  bolts,  and  nuts. 
They  are  also  suitable  for  a  wide  variety  of  other 
applications.  A  moderate  allowance  is  provided 
which  minimizes  galling  and  seizure  encovmtered 
in  assembly  and  use;  it  also  accommodates  plat¬ 
ings,  finishes,  or  coatings.  (Where  the  allowance 
is  not  sufficient  for  thicmiesses  of  plating  or  coating 
required,  special  provisions  are  necessary.)  '^e 
maximum  dimensions  of  threads  which  are  electro¬ 
plated  or  have  coatings  of  similar  thickness  are 
increased  by  the  amount  of  the  allowance. 

(6)  Allowances  and  tolerances. — Allowances  and 
tolerances  for  the  respective  thread  series  are 
specified  in  tables  and  their  application  is  shown 
in  figure  XV.2.  Comparisons  of  the  resulting 
pitch  diameter  limits  with  those  of  American 
National  class  2  are  shown  in  figures  XV.4  and 
XV.5. 

3.  Classes  3A  and  3B. — (a)  Definition. — Class 
3A  for  external  threads  and  class  3B  for  internal 
threads  provides  a  class  for  such  applications 
where  closeness  of  fit  and  accuracy  of  lead  and 
angle  of  thread  are  important.  They  are  obtain¬ 
able  consistently  only  by  the  use  of  high  quality 
production  eqmpment  supported  by  a  very  efficient 
system  of  gaging  and  inspection. 

(6)  Allowances^  and  tolerances. — No  allowance 
is  provided,  but  since  the  tolerances  on  “go”  gages 
are  within  the  limits  of  size  of  the  product,  the 
gages  will  assure  a  slight  clearance  between  product 
made  to  the  maximum-metal  limits.  Tolerances 
for  the  respective  thread  series  are  specified  in 
tables  and  their  application  is  shown  in  figure 
XV.3.  Comparisons  of  the  resulting  pitch  diam¬ 
eter  limits  with  those  of  American  National  class 
3  are  shown  in  figures  XV.6  and  XV.7. 

5.  METHOD  OP  DESIGNATING  A  SCREW 
THREAD 

The  method  of  designating  a  screw  thread  is  by 
the  use  of  the  initial  letters  of  the  thread  series, 
preceded  by  the  diameter  in  inches  (or  the  screw 
number)  and  number  of  threads  per  inch,  all  in 
Arabic  characters,  and  followed  by  the  class  desig- 

•  A  possible  slight  interference  of  metal  may  occur  at  the  crest  comers  at 
the  major  diameter  when  a  British-made  minimum  internal  thread  is  as¬ 
sembled  with  a  maximum  American-made  class  3A  external  thread  having 
a  flat  crest. 
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nation  in  Arabic  numerals,  with  or  without  pitch 
diameter  tolerances  or  limits  of  size. 

An  example  of  an  external  thread  designation 
and  its  meaning  is  given  below: 


Example:  W"— 20  UNC— 2A 


-Class. 


-Thread  series  (see  tables). 


-Number  ol  threads  per  inch  (n). 
- - Nominal  sise. 


A  left-hand  thread  shall  be  identified  by  the 
letters  “LH”  following  the  class  designation.  If  no 
such  designation  is  used,  the  thread  will  be 
understood  to  be  right  hand.  An  example  of  a 
left-hand  external  thread  designation  is: 


Example:  K”— 20  UNC— 2A— LH 


-Left  hand. 
- Class. 


-Thread  series  (see  tables). 


-Number  of  threads  per  inch  (n). 
- Nominal  size. 


If  a  standard  thread  is  modified  by  the  inclusion 
of  ^me  nonstandard  feature,  such  as  a  smaller 
major  diameter,  etc.,  the  word  “modified”  should 
be  added  with  an  asterisk  and  the  nonstandard 
featme  or  dimension  of  the  thread  should  be 
enclosed  in  brackets  and  likewise  marked  with  an 
asterisk.  If  a  standard  thread  has  a  long  length 
of  engagement  for  which  standard  allowances  and 
tolerances  are  not  applicable,  such  special  length 
should  be  noted  on  ffie  drawing  or  included  in  the 
designation,  as  for  example: 

Example:  Ya” — 16  UNF — 2A  (1J4”  length  of  engagement) 

With  reference  to  this  example,  tolerances  and 
allowances  for  the  UNF  Series  are  calculated  for 
a  length  of  engagement  equal  to  the  nominal 
diameter.  When  the  length  of  engagement 
exceeds  IH  times  the  nominal  diameter,  tolerances 
and  allowances  shoidd  be  obtained  from  the 
special  thread  step  tables,  tables  XVI.3  to  XVI.8, 
inclusive,  if  applicable,  or  computed  from  the 
formulas,  constants  for  which  are  given  in  table 
XV.8,  p.  50.  In  this  example,  the  tolerance  for 
pitch  diameter  should  be  0.0()56  and  the  allowance, 
0.0017  (corresponding  to  increases  of  0.0006  and 
0.0002,  respectively,  over  the  table  XV.17  values 
for  a  length  of  engagement  equal  to  the  nominal 
diameter). 

For  screw  threads  of  Unified  thread  form  but 
of  special  diameters,  mtches,  and  lengths  of 
engagement,  see  section  XVI. 
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Figure  XV.5. — Comparison  of  Unified  classes  SA  and  SB  vrith  American  National  class  S,  fine  thread  series. 
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Fioubb  XV.6. — Comparison  of  Unified  (dosses  SA  and  SB  with  American  National  class  S,  coarse  thread  series. 
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DIAMETER  IN  INCHES 

FiGtTBE  XV. 7. — Comparison  of  Unified  dosses  SA  and  SB  vrith  American  National  class  S,  fine  thread  series. 
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Tabu  XV.9. — lAmtUt  </  mm,  eoar$*4kr4ad  MrtM,  external  thread*,  elaee  I A 

UNC-IA  »nd  NC-IA 


DmIcbMIod 


Staa  Threads  Thread 

per  Inch  sytnbd 


Sxtema]  thread  limits  ot  site  ‘ 


Pitch  diameter 


Minor 

dtemeter, 

ref.* 


3  4  UNC-IA 

3  1/4  4  UNC-IA 

3  1/1  4  UNC-IA 

3  3/4  4  UNC-IA 

4  4  UNC-IA 


I  The  ealues  in  this  table  are  baaed  mi  a  length  of  enmement  e^nal  to  the  nmninal  diameter. 

*  Maximum  minor  diameter  oorreepondlng  to  a  rounded  root  contour  (but  which  is  not  a  gage  dimension).  The  minimum  minor  diameter  may  be 
determined  by  subtracting  O.MMp(»V4H,  table  XV.l)  from  the  mlnlmnm  pltdi  diameter  of  the  external  thread.  This  minimum  diameter  la  not 
eoatroUed  by  gates  but  by  the  form  of  the  threading  tod. 
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Sisa 


in. 

1/4 

I/s 

7/U 

1/J 

I/s 

m 

w 

s/4 

7/8 

1 

1  1/8 
1  1/4 
1  3/8 
1  1/S 

I  3/4 
S 

Sl/4 
S  1/S 
S3/4 

3 

3  1/4 

3  1/S 
3V4 

4 


Table  XV.IO. — Limit*  of  mm,  eoarae-thread  aeries,  internal  thread*,  ela**  IB 

UNC-IB  and  NC-IB 


Deslcnttkn 


Threads 
per  tnoh 


18 

U 

14 

13 

15 
IS 
11 
U 

8 

8 

7 

7 

8 
8 

8 

4  1/3 
4  1/S 
4 
4 

4 

4 

4 

4 

4 


Thread 

symbd 


UNC-IB 

DNC-IB 

DNC-IB 

UNC-IB 

NO-IB 

UNC-IB 

UNC-IB 

UNO-IB 

UNC-IB 

UNC-IB 

UNC-IB 

UNC-IB 

UNC-IB 

UNC-IB 

UNC-IB 

UNC-IB 

UNC-IB 

UNC-IB 

UNC-IB 

UNC-IB 

UNC-IB 

UNC-IB 

UNC-IB 

UNC-IB 

UNC-IB 


Internal  thread  limits  o(  slsa  ■ 


Minor  diametar 

Pitah  diameter 

Maior 
dlamatar, 
mtn  i 

Limits 

Toteranoe 

Limits 

Ttrieranoe 

Min 

Mm 

Mtn 

Max 

4 

& 

6 

7 

8 

» 

10 

In. 

In. 

In. 

in. 

in. 

in. 

8. 180 

*.mi 

leiM 

isns 

13S48 

18873 

1360 

•  1124 

.am 

.8188 

.3784 

.38U 

•  9979 

.1129 

•  1971 

.318S 

.81M 

.3344 

.3438 

.9989 

.1759 

.Ml 

.3717 

.8116 

.Mil 

.4883 

.8883 

.4376 

.4167 

.4384 

.0117 

.4600 

.4687 

.0087 

.6000 

.4818 

.4SB 

.8136 

.4463 

.4668 

.810 

.600 

•  472S 

.48U 

.8138 

.6884 

.6138 

.810 

.9929 

.hm 

.6381 

.8136 

.6888 

.087 

.410 

.9299 

.8417 

.8646 

.8138 

.8868 

.8886 

.81U 

.760 

.7647 

.7881 

.8134 

.8838 

.8U1 

.8133 

.870 

.8847 

.8787 

.8168 

.8118 

.8IM 

.810 

1.9999 

.8784 

.8876 

.8171 

L8SSS 

18483 

.8141 

1.1299 

L8864 

L11S6 

.8171 

LUTS 

11718 

.8144 

1.2999 

L184I 

LS148 

.8308 

13887 

13823 

.810 

1.2799 

la  1191 

L3388 

.8388 

LM17 

14876 

.810 

LMM 

L6I3S 

L667I 

.8348 

L8M1 

18376 

•  9174 

1.7999 

1.7684 

1.7841 

.8in 

18667 

187U 

•  9119 

19999 

18884 

18881 

.8387 

11867 

11347 

.810 

2.2999 

ISIM 

13884 

.8388 

13378 

13678 

.830 

2.1999 

14784 

18884 

.8388 

16878 

18883 

.830 

1760 

17SM 

17684 

.8888 

18378 

18686 

•9899 

1.9999 

18784 

18884 

.8388 

18878 

11888 

.830 

l2n9 

S.SI84 

13684 

.8388 

13378 

13681 

.83U 

1.9999 

14784 

laHM 

•1999 

16876 

18884 

.8318 

17999 

17SN 

17684 

.8388 

18378 

18687 

.8331 

4: 880 

of  the 
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Tabu  XV.ll. — lAmUt  of  tits,  eoar$e-tkrtad  tenet,  external  threadt,  clatt  tA 


UNC-2A  and  NC-2A 


btemal  thread  limits  of  siie  ■  > 

Threads 

pwineb 

Tbrmd 

symbol 

Anoir- 

toot 

Mi)or  dlometcr 

_ 

Flhdi  diameter 

Minor  di¬ 
ameter, 
ref.* 

Limits 

Teleianoe 

Limits 

Toler- 

•noe 

Mas 

Min* 

Hln< 

m 

(*) 

Max 

Min 

1 

3 

8 

4 

5 

0 

7 

8 

8 

10 

11 

12 

13 

JVe. 

<11. 

in. 

<n. 

<n. 

<11. 

in. 

M. 

In. 

hk. 

1 

aoTs 

84 

NC-SA 

■i1  1 , . 

0.0038 

0.0623 

0.0603 

a 

.088 

58 

NC-3A 

.0000 

.0041 

.07M 

,0717 

.0021 

s 

.008 

48 

NC-3A 

.0007 

H  > 

.0046 

.0648 

.0626 

.0021 

0797 

4 

.113 

40 

NC-3A 

.0008 

TTt^H 

.0061 

.0060 

.0925 

0^ 

> 

.135 

40 

NC-aA 

.0008 

.1343 

.1101 

.0051 

.1060 

.1054 

.0096 

09^ 

< 

.138 

33 

NC-aA 

.0008 

.1373 

.1313 

.0060 

.1160 

.1141 

nQM 

8 

.184 

33 

NC-aA 

.0000 

.1631 

.1571 

.0060 

.1426 

.1309 

leie 

10 

.100 

34 

NC-aA 

^■rriTTi^H 

.1800 

.1818 

.0072 

.  1619 

1666 

U 

.318 

34 

NC-3A 

.0010 

.3100 

.2078 

.0072 

.1879 

.  1645 

V4 

88 

IJNC-8A 

.8811 

.3488 

.3488 

0  2367 

.8881 

0.0122 

.3184 

.2137 

.8837 

.1873 

VU 

U 

ONC-IA 

.88U 

.3113 

.3838 

.2383 

.8067 

.0131 

.»n 

.37U 

.88M 

8/8 

15 

ONC-3A 

.88U 

.am 

.3843 

.3505 

.8884 

.0143 

.1131 

.3337 

.8844 

T/t8 

14 

DNC-3A 

.8814 

.4381 

.4388 

.4306 

.8103 

.0155 

.mat 

.1858 

.8847 

W 

13 

NOaA 

.0015 

.4885 

.4878 

.4833 

.0100 

.0163 

.4485 

.4435 

.0050 

.4041 

1/8 

13 

DNC-8A 

.8818 

.4383 

.4871 

.4813 

.8114 

.0172 

.4444 

.4381 

.8881 

•n* 

13 

ONC-3A 

.8818 

.1888 

.8488 

.5437 

.8114 

.0173 

.3888 

.3818 

.8832 

89 

11 

ONC-lA 

.8818 

.8834 

.8113 

.0053 

.8121 

.0182 

.5844 

.5888 

.8855 

8/4 

18 

I1NC-3A 

.88U 

.7488 

.7383 

.7388 

.8138 

.0194 

.8833 

.8771 

.8838 

T/8 

8 

UNC-8A 

.8818 

.am 

.3883 

.8533 

.8138 

.8888 

.7*48 

.8883 

.7888 

1 

8 

DNC-3A 

MM 

.mm 

.1838 

.3755 

.8158 

.8188 

.91M 

.8888 

.8448 

1  t/8 

T 

CNC-8A 

.8888 

Liaai 

L1884 

1.0083 

.8184 

.0346 

L8388 

L822g 

.8872 

.8175 

1  1/4 

7 

ONC-8A 

.mas 

1.8478 

L3814 

1.2232 

.0184 

.0340 

LUB8 

L1478 

.8874 

L8723 

1  8« 

5 

ONC-8A 

.8084 

L3788 

L3844 

1.3453 

.0182 

.0278 

La843 

1.3183 

.8880 

Lim 

1  V8 

5 

DNC-3A 

.8814 

L4878 

L4784 

1.4703 

.8183 

Lisis 

LMU 

.8831 

1.3181 

18/4 

8 

DNC-3A 

.8817 

L7473 

L7388 

1.7165 

.8286 

.0308 

L8174 

L8188 

.8888 

L8818 

3 

4  1/8 

UNC-8A 

.mat 

Liori 

L8781 

1.0641 

.8228 

.0330 

L8S23 

L84SS 

.8013 

1.7345 

81/4 

4  1/8 

ONC-lA 

.mat 

18471 

13381 

13141 

.8228 

.0330 

3.1828 

18831 

.8887 

vaiu 

81/8 

DNC-8A 

.8811 

14888 

i4ni 

14613 

.8338 

.0357 

A3348 

13341 

.8184 

11802 

8  8/4 

4 

ONC-8A 

•om 

17488 

17330 

3.7111 

.8238 

.0357 

13844 

18738 

.8183 

14401 

8 

4 

UNC-8A 

MU 

18888 

18738 

10611 

.8338 

.0357 

18344 

18237 

.8187 

18881 

8  1/4 

4 

UNC-8A 

.8813 

18487 

13338 

13110 

.MM 

.0357 

118tt 

18714 

.0181 

11480 

8  1/8 

DNC-3A 

.8813 

14887 

14738 

14610 

.8318 

.0357 

ISSU 

11233 

.8118 

11180 

8«4 

4 

IINC-3A 

.8834 

17488 

17338 

17100 

.8118 

.0357 

18842 

18738 

.8112 

143M 

4 

4 

UNC-aA 

.8834 

18888 

18738 

10609 

.8218 

.0367 

183tt 

18228 

.81U 

18881 

>  Tbe  TaliMB  in  this  teble  are  based  on  a  length  of  enganment  equal  to  the  nominal  diameter. 

1  Mailmam  limits  (oohimns  S,  10,  and  13)  are  increased  bjr  the  amoont  of  the  allowanoe  (eolnmn  4)  for  tbieads  which  are  electr(q>lated  or  have  coatings  of 
ataniiar  thlokneaaes. 

I  for  aemlilntahed  and  finished  screws  and  bdts,  threaded  portion  only. 

4  for  unfinished  hot  rolled  material,  threaded  portloo  only. 

I  iLT«T<Tnnm  minor  diameter  owrespondlng  to  a  roundM  root  contour  (but  which  Is  not  a  gage  dimension).  The  mtnimnm  minor  diameter  may  be 
determined  by  sobtractlng  O.SttSp(-MH,  Mle  XV.l)  Cram  tto  minimum  pitch  diameter  of  tbe  estonal  thread.  This  minimum  diameter  is  not  controlled 
by  ptea  bat  by  the  form  of  the  thnading  tooL 
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Tablx  XV,  12. — Limits  of  size,  coarse  thread  series,  internal  threads,  class  tB 
UNC-2B  and  NC-2B 


Dealgnation 

eternal  thread  limits  of  siae  > 

Staa 

Threads 

perlnoh 

Thread 

aymbol 

Mtnnr 

Pitch  dlametw 

Maiur 

diameter, 

min* 

Umlta 

Tetetance 

Limits 

Toleraaoe 

Min 

Max 

Min 

Max 

1 

3 

3 

4 

5 

8 

7 

8 

0 

10 

Ne. 

M. 

In. 

la. 

In. 

in. 

ta. 

in. 

in. 

1 

a073 

84 

NO-3B 

00581 

0.0083 

0.0030 

10850 

10036 

0.0730 

S 

•  OW 

58 

NC-3B 

.0887 

.0070 

.0744 

.0773 

.0880 

3 

.000 

48 

NC-3B 

.0784 

.0081 

.0855 

.0885 

.0600 

4 

.113 

40 

NC-3B 

.0840 

.0080 

.0088 

.0081 

.0033 

.1120 

3 

.135 

40 

NC-3B 

.1083 

.0088 

.1088 

.im 

.0033 

.1350 

6 

.138 

33 

NC-3B 

.1043 

.1140 

.0008 

.im 

.1314 

.0037 

.1380 

8 

.184 

33 

NC-3B 

.1303 

.1388 

.0087 

.1437 

.1470 

.0038 

.1040 

10 

.100 

34 

NO-3B 

.1440 

.1855 

.0108 

.1838 

.1873 

.0043 

.1000 

13 

.31S 

34 

NO-3B 

.1700 

.1807 

.0008 

.1888 

.1083 

.0044 

.2100 

V4 

M 

DNC-3B 

.1080 

.3087 

.0108 

.3178 

.3338 

.0048 

.3000 

8/18 

U 

11NC-3B 

.304 

.3130 

.OHO 

.3784 

.3817 

.0083 

.3128 

3/8 

18 

DNC-3B 

.3073 

.3183 

.0100 

.3344 

.3401 

.0067 

.3700 

7/18 

14 

DNC-3B 

.3803 

.3717 

.OIU 

.3011 

.3873 

.0081 

.4ns 

1/a 

13 

NC-3B 

.4187 

.4384 

.0117 

.4500 

.4505 

.0006 

.5000 

1/3 

U 

11NC-3B 

.4018 

.4333 

.0138 

.4480 

.4838 

.0088 

.5000 

8/18 

U 

DNC-38 

.4733 

.4843 

.0130 

.0084 

.8183 

.0088 

.0028 

M 

11 

UNC-3B 

.8318 

.8801 

.0138 

.8880 

.8783 

.8073 

.0280 

3/4 

It 

DNC-3B 

.8417 

.8848 

.0138 

.0810 

.0037 

.0877 

.7800 

7/8 

3 

UNC-38 

.7847 

.7181 

.0134 

.81U 

.0083 

.noo 

1 

I1NC-3B 

.8847 

.8707 

.0180 

.0188 

.0370 

.0888 

LOOOO 

1  1/8 

UN<>3B 

.0704 

.0878 

.0171 

10833 

10410 

.8004 

L1280 

1  1/4 

7 

UNC-3B 

L0I84 

L1U8 

.0171 

11873 

11088 

.0010 

L2800 

1  3/8 

UNO-3B 

LIOM 

1.3148 

.0300 

13607 

13771 

.0104 

L3780 

t  1/3 

8 

11NC-3B 

1.3188 

1.3SM 

.0000 

13017 

14033 

.0108 

LOOOO 

1  3/4 

8 

tlNC-3B 

L8S38 

1.8878 

.0I« 

18301 

10317 

L7000 

3 

4  1/3 

11NC-3B 

1.7804 

L7881 

.0087 

18017 

18881 

.0134 

10000 

3  1/4 

4  1/3 

1INC-8B 

X0004 

10381 

.0087 

11007 

11183 

.0138 

12080 

3  1/3 

UNC-3B 

3.33M 

13804 

•MIO 

13370 

13811 

.0188 

18000 

3  3/4 

4 

i;nc-3B 

X4704 

15004 

.0080 

16878 

lOOU 

.0137 

17800 

3 

4 

11NC-3B 

X71M 

17804 

.0080 

18370 

186U 

.0130 

16000 

3  1/4 

4 

UNC-3B 

X87M 

10004 

.0000 

10870 

11017 

.0141 

12800 

3  1/3 

4 

lINC-m 

X33I4 

13804 

.0300 

13370 

13810 

.0143 

16000 

3  3/4 

4 

CNC-3B 

X4704 

180N 

.0300 

18870 

loon 

.0140 

17600 

4 

4 

UNC-3B 

X73M 

17504 

.0300 

18833 

.0147 

4.0000 

1  The  values  in  this  table  are  based  «a  a  len(Ui  oC  enfsnmeat  equal  to  the  nominal  diameter. 

>Tbe  merimiim  ma](s  diameter  of  tbe  Intanal  thiM  may  be  determined  by  adding  O.TWpt’^lllUH,  table  ZV.l)  to  tbe  maTimnm  pitch  diameter 
of  tbe  internal  thread.  This  maslmam  diameter  is  not  oootndM  by  gates  but  by  tbe  form  of  the  threading  tooL 
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Table  XV.  13. — Limita  of  size,  eoarae-thread  series,  class  SA 
UNC-3A  and  NC-3A 


Dastgaattan 

External  thread  limits  of  size  > 

SiM 

Threads 

perhudi 

Thread 

symbol 

Major  diameter 

Pitch  diameter 

Minor 

diameter. 

ref.* 

Limits 

T(dennoe 

Limits 

Tderance 

Max 

Min 

Max 

Min 

1 

3 

3 

4 

5 

6 

7 

8 

0 

10 

ATo. 

I*. 

in. 

iM. 

is. 

in. 

in. 

in. 

In. 

1 

0.073 

64 

NO-aA 

0.0038 

aO60 

0.014 

a  015 

2 

.086 

56 

NC-3A 

.0800 

.0810 

.0041 

.070 

.070 

.016 

•  OMl 

3 

.cm 

48 

NC-3A 

.0800 

.0045 

.0045 

.0855 

.008 

.017 

.070 

4 

.112 

40 

NC-3A 

.1120 

.1060 

.0051 

.000 

.010 

.013 

5 

.135 

40 

NO-3A 

.1250 

.1100 

.0051 

.100 

.100 

.010 

.0043 

6 

.138 

32 

NO-3A 

.1380 

.1320 

.0060 

.1177 

.110 

.0021 

.0807 

8 

.164 

32 

NC-aA 

.1640 

.1580 

.1437 

.1416 

.0033 

.107 

10 

.100 

24 

NC-aA 

.1828 

.0072 

.1620 

.1604 

.0025 

.1380 

13 

.216 

34 

NC-aA 

.2100 

.2068 

.0072 

.100 

.180 

.000 

.1648 

1/4 

31 

UNC-dA 

.2800 

.2412 

.0061 

.2178 

.2147 

.660 

.1887 

8/16 

18 

IJNC-aA 

.3138 

•  Mtt 

.6087 

.270 

.270 

.000 

.2443 

3/8 

16 

UNC-3A 

.3780 

.3686 

.0024 

.330 

.011 

.000 

.220 

7/16 

14 

ONC-aA 

.4378 

.4272 

.010 

.011 

.3076 

.000 

.340 

1/3 

13 

NC-aA 

.5000 

.4801 

.010 

.4500 

.440 

.037 

1/2 

13 

DNC-SA 

.4886 

.0114 

.440 

.4421 

.000 

.3278 

2/16 

U 

DNC-3A 

.8811 

.0114 

.860 

.8048 

.000 

8/8 

11 

UNC-3A 

.6132 

.860 

.012 

.0041 

.810 

3/4 

M 

UNC-8A 

.7866 

.7371 

.0122 

.680 

MM 

.0244 

.6273 

7/8 

2 

1INC-8A 

.8780 

.0611 

.010 

.8688 

.701 

.6047 

.7387 

1 

8 

UNC-aA 

1.6006 

.2680 

.010 

.210 

.210 

.601 

1  1/8 

7 

ONC-aA 

1.1280 

1.1086 

.210 

1.030 

LO10 

.660 

.2427 

1  V4 

7 

ONC4A 

L28ao 

.010 

L1S0 

!  1517 

.000 

L0747 

1  3/8 

6 

ONO-aA 

L37S0 

.010 

Lai67 

-307 

.060 

L17M 

1  1/1 

ONC-aA 

L8006 

L4818 

.010 

L017 

.30 

.001 

L380 

13/4 

DNC-dA 

L78a0 

L7228 

006 

L601 

1.6IM 

.0067 

L80M 

3 

4  W 

IINC-aA 

3.6000 

12780 

.020 

L8887 

L84M 

L73r4 

2  1/4 

4  V3 

tlNC-3A 

12800 

13180 

.020 

3.1687 

LOOM 

.0673 

1.2n4 

tv* 

4 

UNC-aA 

18000 

14782 

X3S76 

X320 

.0078 

1120 

33/4 

UNC-aA 

17800 

17262 

.680 

X8876 

t6727 

.0072 

1440 

3 

4 

UNC-aA 

10000 

lom 

.010 

X8S78 

X820 

.000 

1620 

3  V4 

4 

UNC-dA 

12800 

1320 

.680 

X0876 

X67M 

.000 

1240 

31/3 

UNC-3A 

18000 

1470 

.680 

X3376 

X330 

.000 

1120 

3  3/4 

4 

UNC-aA 

17800 

1730 

.680 

X8876 

X870 

.060 

1440 

4 

4 

CNC-3A 

4.0000 

1270 

.680 

X8a76 

X801 

.00 

1680 

>  The  values  In  this  table  are  based  on  a  lenfth  of  enfHement  equal  to  the  diameter. 

>  Maxlmiun  minor  diameter  oerremiondlng  to  a  romuled  root  oontoor  (bnt  whidi  Is  not  a  me  dlmensiaa).  The  mlnimiim  minor  diameter  mar  be 
determined  by  subtracting  O.M86fi(»3/AH’,  table  XV.l)  tram  the  minininiii  diameter  of  the  estenad  thread.  This  inimmnni  diameter  Is  not 
controlled  by  fives  bnt  by  the  ftm  of  tbe  threading  tooL 
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Table  XV.  14. — LimiU  of  size,  coarse  thread  series,  internal  threads,  class  SB 


UNC-3B  and  NC-3B 


Designation 

Internal  thread  limits  of  size  > 

PI 

Minor  diameter 

Pitch  diameter 

Threads 

Major 

Sixe 

per  inch 

Limits 

Limits 

diameter, 

Tolerance 

Tderanoe 

min  * 

Min 

Max 

Min 

Mai 

1 

2 

B 

4 

5 

6 

7 

8 

9 

10 

No. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

1 

0.073 

64 

NC-3B 

0.0861 

a  0010 

0.0730 

2 

.086 

56 

NC-3B 

.0667 

.0744 

.0768 

.0021 

.0800 

3 

.000 

48 

NC-3B 

.0764 

.0848 

.■Mi 

.0877 

.0022 

.0000 

4 

.112 

40 

NO-3B 

.0849 

.0939 

.0088 

.0024 

.1120 

8 

.125 

40 

NC-3B 

.0079 

.1062 

.1088 

.1113 

.1280 

6 

.138 

32 

NC-3B 

.1042 

.1140 

.0098 

.1177 

.1204 

.0027 

.1380 

8 

.164 

32 

NC-3B 

.1302 

.1380 

.0087 

.1437 

.1468 

.1640 

10 

.190 

24 

NC-3B 

.1440 

.1888 

.0106 

.1629 

.1661 

.1900 

12 

.216 

24 

NC-3B 

.1709 

.1807 

.0098 

.1880 

.1922 

.0033 

.2160 

1/4 

20 

UNC-3B 

.1680 

.2067 

.0148 

.2178 

.2211 

.0036 

.2800 

8/16 

18 

UNC-3B 

.2824 

.2680 

.0106 

.2764 

.2803 

.0030 

.8128 

8/8 

16 

UNC-3B 

.8073 

.8182 

.0100 

.3344 

.3387 

.0043 

.3760 

7/16 

14 

UNC^B 

.3602 

.3717 

.OIU 

.8011 

.3067 

.0046 

.4878 

1/2 

13 

NC-3B 

.4167 

.4284 

.0117 

.4548 

.0044 

.8000 

1/3 

12 

UNC-SB 

.4008 

.4223 

.0128 

.4480 

.4800 

.0080 

.8000 

6/16 

12 

UNC-3B 

.4723 

.4843 

.0120 

.8064 

.8138 

.0081 

.8628 

8/8 

11 

UNC-SB 

.8266 

.8301 

.0128 

.8660 

.8714 

.0064 

.6280 

8/4 

10 

UNC-3B 

.6417 

.6848 

.0128 

.6880 

.6007 

.0067 

.7800 

7/8 

1 

UNC-8B 

.7847 

.7481 

.0134 

.8028 

.8680 

.0061 

.8780 

1 

8 

UNC-3B 

.8647 

.87r 

.0188 

.0284 

.6666 

1.6000 

11/8 

7 

UNC-8B 

.0764 

.0878 

.0171 

1.0322 

1.0308 

.6071 

11280 

11/4 

7 

UNC-8B 

1.0084 

L1I28 

.0171 

1. 1872 

LI644 

.0672 

L2SOO 

lt/8 

6 

UNC-SB 

1.10M 

L2146 

.0200 

L26C7 

L2748 

.6078 

1.8780 

11/2 

6 

UNC-3B 

1.3106 

LSS06 

.0200 

L2tl7 

1.3006 

.6070 

1.8000 

18/4 

8 

UNC-3B 

L833S 

L8876 

.0200 

L6201 

1.6288 

.0087 

L7800 

2 

41/2 

UNC-8B 

1.7804 

1.7861 

.0267 

1.8887 

1.8680 

.0003 

10060 

21/4 

41/2 

UNC-SB 

2.0004 

10361 

.0267 

11087 

11182 

.0006 

12800 

21/2 

4 

UNC-SB 

2.2204 

12804 

.0300 

18876 

13477 

.0101 

18060 

28/4 

4 

UNC-SB 

2.4704 

18004 

.0300 

18876 

18070 

.0103 

17800 

8 

4 

UNC-SB 

2.7204 

178M 

18876 

18480 

.0104 

10000 

81/4 

4 

UNC-SB 

2.0704 

10004 

.0360 

16676 

10082 

.0166 

12800 

81/2 

4 

UNC-SB 

3.2204 

12804 

.0300 

18»6 

18484 

.0108 

18000 

8  3/4 

4 

UNC-SB 

8.4704 

18004 

.0300 

18876 

18088 

.0100 

17800 

4 

4 

UNC-SB 

8.7204 

17804 

.0300 

18376 

t.8487 

.0111 

10600 

<  The  Talnes  in  this  table  are  based  on  a  length  of  engagement  equal  to  the  nominal  diameter. 

1  The  mailmnm  major  diameter  ot  the  Internal  thread  may  be  determined  by  adding  0.7IISM=11/12H,  table  XV.l)  to  the  mailmnm  pitch  diameter 
gg  the  internal  thread.  This  mailmiim  diameter  Is  not  oontrollM  by  gves  but  by  the  form  of  the  threading  tool. 
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Tabue  XV.  15. — Limit*  of  site,  fine  thread  teriet,  external  thread*,  cla**  I A 

UNF-IA  ABd  NF-IA 


Deaignatlaa 

External  thread  limits  of  slxe  ■ 

Slaa 

Tfiieads 
per  Inch 

Thread 

symbd 

AUoinuioe 

r 

Major  diameter 

Pltdi  diameter 

Minor 

ref.* 

Limits 

Tderanoe 

Limits 

Tolerance 

Max 

Min 

Max 

Min 

1 

3 

3 

4 

3 

8 

7 

8 

0 

10 

11 

In. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

■01111 

1/4 

» 

I7Nr-lA 

A  SOW 

A24M 

A2SS2 

ASMS 

A21U 

A21M 

ASOH 

W 

24 

DNF-IA 

.Mil 

.3114 

.MM 

.eiM 

.1843 

.2788 

.0063 

I/S 

14 

UNF-IA 

.MU 

.SUl 

.SIM 

.34M 

.8411 

.0037 

7/11 

21 

UNF-IA 

.MIS 

.4M2 

.42M 

.0121 

.4037 

.3073 

.0002 

.3740 

1/1 

11 

UNF-IA 

.M13 

.4M7 

.48U 

.0122 

.4082 

.4SM 

.0084 

.4374 

s/w 

UNF-IA 

.M14 

.Mil 

.3480 

.OUl 

.tm 

.0018 

.4020 

«8 

UNF-IA 

.M14 

.41U 

.IlM 

.OUl 

.3873 

.0070 

.3334 

1/4 

UNF-IA 

.MU 

.74U 

.7343 

.0142 

.7004 

.0073 

.C7U 

7/8 

UNF-IA 

.MU 

.8734 

.a«7S 

.Sin 

.tilt 

.78H 

1 

NF-U 

.0017 

.ons 

.S828 

.0135 

.0310 

.0433 

.0084 

.9107 

I 

UNF-IA 

.M18 

.SMI 

.MIS 

.0172 

.0441 

.SMS 

.0068 

.8SH 

1  1/8 

UNF-IA 

.M18 

L12S2 

LUM 

.0172 

LOMl 

LOMl 

.OOM 

1.0210 

1  1/4 

12 

UNF-IA 

.M18 

1.2482 

L23M 

.0172 

L1S41 

1.1840 

.0002 

L14M 

1  S/8 

12 

UNF-IA 

.MIS 

1.3731 

L358S 

.om 

LSIM 

LSOM 

.0004 

1.27M 

1  1/1 

U 

UNF-IA 

.MIS 

L4M1 

L48M 

.0172 

L44M 

L4344 

.OOM 

LSS3S 

■  The  values  in  this  table  are  baaed  on  a  length  o(  engagement  equal  to  the  nominal  diameter. 

I  Maximum  minor  diameter  oorreapondlng  to  a  rounded  root  contour  (but  which  Is  not  a  gage  dimension).  The  minimum  minor  diameter  may  be 
determined  by  subtracting  0.649Sp(»3/4rl’,  table  XV.l)  from  the  minimum  pitch  diameter  of  the  external  thread.  This  minimum  diameter  is  not  oontroUed 
by  gages  but  by  the  twm  « the  threading  tod. 

Table  XV.16. — Limit*  of  size,  fine  thread  eerie*,  internal  threads,  das*  IB 


UNF-IB  and  NF-lB 


Designation 

Internal  thread  limits  of  size  > 

Size 

Threads 
per  inch 

Thread 

symbd 

Minor  diameter 

Pitch  diameter 

Major 
diameter, 
min  ■ 

Limits 

Tderanoe 

Limits 

Tolerance 

Min 

Max 

Min 

Max 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

<n. 

in. 

in. 

in. 

in. 

in. 

tn. 

in. 

1/4 

28 

UNF-IB 

0.2113 

0.21M 

0.0077 

0.22U 

0.2333 

0.0063 

0.2SM 

3/18 

24 

UNF-IB 

.2874 

.2734 

.0080 

.2834 

.2925 

.0071 

.3123 

3/8 

« 

UNF-IB 

.3290 

.3372 

.0073 

.3479 

.3353 

.0074 

.3730 

7/18 

20 

UKF-IB 

.3834 

.3918 

.0082 

.40H 

.4131 

.OMl 

.4371 

1/2 

ao 

UNF-IB 

.4459 

.4537 

.0078 

.4075 

.0084 

.30M 

S/18 

18 

UNF-IB 

.5024 

.51M 

.0062 

.5264 

.5353 

.0069 

.3823 

5/8 

18 

UNF-IB 

.5849 

.5889 

.5960 

.OHl 

.8230 

3/4 

IS 

UNF-IB 

.8823 

.7004 

.7192 

.OOM 

.73M 

7/8 

14 

UNF-IB 

.7977 

.80M 

.8288 

.8392 

.OIM 

.87H 

1 

14 

NF-IB 

.9227 

.9313 

.0068 

.9336 

.9843 

1.0000 

1 

U 

UNF-IB 

.SOM 

.SIM 

.9439 

.9873 

.0114 

1  1/8 

U 

UNF-IB 

1.0348 

L0448 

L0828 

.0117 

1  1/4 

12 

UNF-IB 

LUM 

L18M 

L2079 

.0120 

1  3/8 

12 

UNF-IB 

L2848 

L2S48 

L33S2 

.0123 

1  1/2 

12 

UNF-IB 

L40M 

L41M 

mm 

■■ 

L4S84 

.0123 

■SiB 

>  The  values  in  this  table  are  based  on  a  length  of  engagement  equal  to  the  nominal  diameter. 

>  The  maximum  major  diameter  of  the  internal  thread  may  be  determined  by  adding  0.7939p(-ll/l2H'.  table  XV.l)  to  the  mnTimnm  pitch  diameter 
of  the  tntemal  thread.  This  maximum  diameter  Is  not  wmtrdled  by  gages  but  by  the  form  of  the  threading  tool. 
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Tabu  XV.  17. — LimiU  of  lite,  fine  thread  eeriee,  external  threade,  daee  tA 
UNF-2A  BDd  NF-2A 


Dealgnatlan 

Kitemal  thread  limits  of  alxe>  > 

Blie 

Threads 
per  Inch 

Thread 

symbol 

Ahowanoe 

UaJor  diameter 

Pitch  diaineter 

Afflnnr 

diameter 

ref.' 

Limits 

Tderanoe 

Limits 

Tderanee 

Max 

Min 

1 

2 

3 

4 

6 

6 

7 

8 

10 

11 

No.  In. 

la. 

In. 

In. 

in. 

in. 

in- 

in. 

in. 

0  0.080 

80 

NF-2A 

0.0006 

00696 

0.0663 

00083 

a  0614 

0.0496 

a  0018 

aota 

1  .073 

73 

NF-2A 

.0006 

.0724 

.0689 

.0036 

.0634 

.0616 

.0019 

.0664 

3  .086 

64 

NF-2A 

.0006 

.0864 

.0616 

.0038 

.0763 

.0733 

.0030 

.0663 

3  .OM 

66 

NF-2A 

.0007 

.0063 

.0943 

.0041 

.0667 

.0646 

.0023 

.0704 

4  .112 

48 

NF-2A 

.0007 

.1113 

.1068 

.0046 

.0978 

.0964 

.0034 

.0867 

&  .12& 

44 

NF-2A 

.0007 

.1343 

.1196 

.0048 

.1096 

.1070 

.0026 

.0004 

6  .138 

40 

NF-2A 

.0008 

.1373 

.1321 

.0061 

.1310 

.1184 

.0036 

.1066 

8  .164 

36 

NF-2A 

.0008 

.1632 

.1677 

.0066 

.1463 

.1434 

.0038 

.1301 

10  .190 

32 

NF-2A 

.0009 

.1891 

.1831 

.0060 

.1688 

.1668 

.0030 

.1608 

12  .216 

28 

NF-2A 

.0010 

.2160 

.2086 

.0066 

.1918 

.1886 

.0032 

.1713 

1/4 

28 

UNF-2A 

.0010 

.2490 

.3428 

.0068 

.2286 

.3228 

.2083 

8/16 

24 

UNF-2A 

.0011 

.3114 

.3042 

.oon 

.26a 

.2806 

.0027 

.2603 

ak 

24 

UNF-2A 

.0011 

.3739 

.3667 

.0073 

.34n 

.3420 

.MM 

.3226 

7/16 

20 

UNF-2A 

.0013 

.4362 

.4281 

.0061 

.4on 

.2098 

.ooa 

.37a 

0 

20 

UNF-2A 

.0013 

.4987 

.4906 

.0661 

.46tt 

.ai9 

.ooa 

.4374 

9/16 

18 

UNF-2A 

.0014 

.8611 

.8624 

.6067 

.8280 

.8208 

.ooa 

.4929 

8/8 

18 

UNF-2A 

.0014 

.6236 

.6149 

.0087 

.8878 

.8828 

.6047 

.8884 

3/4 

16 

ONF-2A 

.0018 

.7488 

.7391 

.0094 

.7079 

.7029 

.0060 

.6718 

7/8 

14 

UNF-3A 

.0016 

.8734 

.8631 

.0103 

.8370 

.8316 

.0084 

.Tan 

1 

14 

NF-2A 

.0017 

.9083 

.9880 

.0103 

.9519 

.9463 

.0066 

.9107 

1 

U 

UNF-2A 

.0018 

.9982 

.9668 

.0114 

.9441 

.0982 

.0069 

.6960 

1  1/8 

12 

UNF-2A 

.0018 

1.1232 

1.1118 

.0114 

L0691 

L0621 

.0060 

L0210 

I  1/4 

U 

IINF-2A 

.0018 

1.2482 

1.2368 

.0114 

L1941 

LU79 

.0062 

L1460 

1  3/8 

12 

UNF-2A 

.0019 

1.3731 

1.3617 

.0114 

L3190 

L3127 

.oon 

L37M 

1  W 

U 

UNF-2A 

.0019 

U4981 

1.486T 

.9114 

1.4460 

L4878 

.0664 

LS9B9 

>  Tbe  TSlaes  In  this  table  are  based  on  a  length  of  engagement  equal  to  the  nominal  diameter. 

>  Maximum  limits  (oolnmns  6,  8,  and  11)  are  Increased  by  the  amount  of  the  allowance  (oolnmn  4)  for  threads  which  are  electroplated  or  hsTe  coatings 
of  slmlter  thicknesses. 

I  Maximum  minor  diameter  corresponding  to  a  rounded  root  contour  (but  which  Is  not  a  gage  dimension).  The  minimum  minor  diameter  may  be 
determined  by  subtracting  O.M95|i(-^4H,  table  XV.l)  from  the  minimum  pitch  diameter  of  the  external  thread.  This  minimum  diameter  is  not 
oootroUed  by  gages  but  by  the  form  of  the  threading  tool. 

Note.— For  sixes  larger  than  1  Inch  given  In  ISths  and  (or  all  sixes  larger  than  1  1/2  Inch,  use  tbe  12'thread  series.  See  table  XV.29. 
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Tabu  XV.  18. — Limits  of  site,  fine  thread  series,  interned  threads,  class  $B 

UNF-2B  and  NF-2B 


Designation 

Internal  thread  limits  of  sise  ‘ 

Stoe 

Threads 
per  inch 

Thread 

symbol 

Minor  diameter 

Pitch  diameter 

Major 
diamet  , 
min  r 

Limits 

Tolerance 

Limits 

Tdetanoe 

Min 

Min 

Max 

1 

2 

3 

4 

5 

6 

7 

8 

0 

10 

No 

is. 

in. 

in. 

in. 

in. 

in. 

in. 

0 

aoeo 

80 

NF-2B 

00485 

0.0514 

a  0049 

0.0519 

0.0542 

aoooo 

1 

.073 

72 

NP-2B 

.0580 

.0835 

.0055 

.0640 

.0665 

.0730 

2 

.088 

84 

NF-2B 

.0891 

.0753 

.0062 

.0759 

.0786 

.0027 

.0860 

3 

.099 

M 

NF-2B 

.0797 

.0865 

.0068 

.0874 

.0002 

.0000 

4 

.112 

48 

NF-2B 

.0804 

.0068 

.0074 

.0985 

.1018 

.0031 

.1120 

5 

.133 

44 

NF-2B 

.1004 

.1079 

.0075 

.1103 

.1134 

.0032 

.1250 

S 

.138 

40 

NF-2B 

.1100 

.1186 

.0077 

.1218 

.1252 

.0034 

.1380 

8 

.18. 

38 

NF-23 

.1339 

.1416 

.0077 

.1460 

.1496 

.0036 

.1840 

10 

.190 

S3 

NF-2B 

.1502 

.1841 

.0079 

.1607 

.1738 

.0030 

.1900 

12 

.318 

38 

NF-2B 

.1773 

.1857 

.0084 

.1928 

.1970 

.0042 

.2160 

1/4 

18 

UNF-2B 

.1113 

.2130 

.oorr 

.2168 

.2311 

.0043 

.2800 

8/18 

14 

OKF-2B 

.ir4 

.2784 

.0080 

.2884 

.2302 

.0048 

.3118 

3/8 

14 

IINF-2U 

.sm 

.3372 

.0073 

.3473 

.3828 

.0043 

.3780 

7/18 

M 

UNP-2B 

.3834 

.3914 

.0081 

.4080 

.4104 

.0064 

.4378 

w 

M 

DNF-IB 

.4489 

.4837 

.0078 

.4078 

.4731 

.0080 

.8000 

3/18 

UNP-2B 

.8014 

.8106 

.0082 

.8104 

.8323 

.0063 

.8018 

8/8 

DNr-2B 

.8843 

.8730 

.0081 

.8889 

.8343 

.0060 

.ISO 

3/4 

IINF-IB 

eiffiS 

.0308 

.0088 

.7034 

.7183 

.0088 

7/8 

UNP-IB 

.im 

.8068 

.0031 

.8280 

.8388 

.0070 

.8780 

1 

NF-2B 

.9227 

.0315 

.0088 

.0536 

.9809 

.0073 

LQOOO 

1 

u 

ONF-IB 

.3098 

.3138 

.3483 

.3838 

.0078 

LOOOO 

11/8 

11 

DNP-IB 

L0348 

L044S 

1.0709 

L0787 

.0078 

1.1180 

11/4 

u 

UNP-IB 

L1S38 

L169g 

L1383 

L1333 

.0080 

1.2800 

13/8 

u 

ONF-IB 

1.1848 

1.2348 

LS203 

L3291 

.0082 

1.1780 

IMt 

DNF-IB 

L4008 

1.4138 

■il 

1.4483 

L4842 

.0083 

LOOOO 

I  Tbe  values  tn  this  table  are  based  on  a  lensth  of  oicacement  equal  to  the  Douinal  diameter. 

*  The  mmnmnm  majOT  diameter  of  the  internal  thread  may  be  determined  by  adding  0.7939^=11/120;  table  XV.l)  to  tbe  maiimnm  plteb  (Uainoter 
Of  tbe  internal  thread.  l%ls  mailmum  diameter  is  not  controlled  by  gages  bat  by  the  fwm  of  tbe  thnadlng  tod. 

Nora.— For  slaes  larger  than  1  inch  given  In  lothsaod  forall  sises  larger  than  1 1/2  Inch,  use  tbe  12-tbresd  seiles.  See  table  XV Ja 
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Table  XV.  19. — LimiU  of  rite,  fine  thread  eeriee,  external  threads,  class  SA 

UNF-3A  and  NF-3A 


Designation 

External  thread  Umlts  of  alxe  ■ 

Sise 

Threads 
per  Inch 

H 

Idajor  diameter 

Pltdi  diameter 

Minor 

diameter, 

ref.* 

Limits 

Toleranoe 

Limits 

Toleraaee 

Max 

Min 

Max 

Min 

1 

2 

■■ 

4 

5 

6 

7 

8 

0 

10 

No 

M. 

tfil. 

in. 

in. 

in. 

in. 

in. 

in. 

0 

aoeo 

80 

NF-SA 

a  0518 

0.0506 

0.0013 

a  0447 

1 

.073 

72 

NF-3A 

0005 

.0035 

.0640 

.0626 

.M14 

.0600 

2 

.080 

04 

NF-3A 

.0800 

.0822 

.0098 

0753 

.0744 

.M15 

.0008 

3 

000 

50 

NF-3A 

0000 

.0040 

.0041 

.0874 

.0658 

.0016 

.0771 

4 

.112 

48 

NF-3A 

1120 

.1075 

.0045 

.0065 

.0067 

.0018 

.0864 

5 

.125 

44 

NF-aA 

.1250 

.OOM 

1102 

.1083 

.0013 

.0371 

6 

.138 

40 

NF-3A 

.1380 

.1330 

.0051 

.1218 

.1108 

.1073 

8 

.104 

30 

NF-3A 

1040 

1565 

.0055 

.1400 

.1433 

.0021 

.12M 

10 

IDO 

32 

NF-3A 

1000 

.1840 

.0000 

.1037 

.1674 

.1517 

12 

.210 

28 

NF-3A 

2100 

.2005 

.0005 

.1328 

.1304 

.1722 

1/4 

18 

UNF-3A 

.2435 

.0008 

.2308 

.22a 

.0325 

.2002 

Wio 

24 

UNF-3A 

.3083 

.0072 

.2884 

.2sn 

.3027 

.2014 

3/8 

24 

UNF-SA 

.3878 

.0072 

.3473 

.3453 

.0023 

.3233 

7/10 

20 

DNF..3A 

4378 

.4234 

.OMl 

.4383 

.4313 

.OMl 

.3702 

w 

23 

UNF-3A 

.8003 

.4313 

.OMl 

.4878 

.40tt 

.0032 

.4387 

3/10 

■h 

UNF-3A 

.8028 

.8838 

.0087 

.8204 

.S2M 

.0014 

.43a 

8/8 

UNF-3A 

.0280 

.0103 

.0067 

.8883 

.8854 

.0008 

.8808 

3/4 

UNF-3A 

.7800 

.74M 

.0034 

.7034 

.7080 

.0038 

.0733 

7/8 

UNF-SA 

.8780 

.8047 

.0103 

.8280 

.82a 

.0341 

.7874 

1 

NF-SA 

.0807 

.0103 

.3536 

.3434 

.3124 

1 

12 

UNF-SA 

LOOM 

.3880 

.0114 

.3483 

.3418 

.8378 

1  1/8 

U 

UNF-SA 

L1280 

L1130 

.3114 

L07M 

L0004 

.33a 

L0228 

1  V* 

U 

UNF-SA 

1.2SM 

L2S80 

.0114 

L1383 

L131S 

.33tt 

L1478 

I  3/8 

U 

UNF-SA 

L3780 

LS030 

.3114 

L32M 

L3108 

.3347 

Ltns 

1  1/1 

11 

UNF-SA 

LOOM 

L4880 

.3114 

1.4483 

L4411 

.ooa 

LOOTS 

■  Tb«  values  in  this  table  are  baaed  on  a  length  ot  engagement  equal  to  the  nominal  diameter. 

*  Maximum  minor  diameter  oorresnoodlng  to  a  rounded  root  oontoor  (but  which  is  not  a  gage  of  dimension).  The  minimum  minor  diameter  may  be 
determined  by  subtracting  0.6495p(>i3/4H,  table  XV.l)  from  the  minimum  pitch  diameter  of  the  asternal  thread.  This  minimnm  diameter  Is  not 
eootrxilled  by  gages  but  by  the  form  of  the  threading  tool. 

Nor.— For  sixes  larger  than  1  Inch  given  In  Uths  and  for  all  sixes  larger  than  1 1/2  Inch,  use  the  U-tbread  aeries.  See  table  XV.31. 


V 
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Table  XV.20. — lAmita  of  aiaa,  fine  thread  eeriee,  internal  tkreada,  elate  SB 


UNF-3B  «nd  NF-3B 


Dealgnatliwi 

Internal  thread  limits  of  sixe  > 

Slae 

Threads 

perlndi 

Thread 

symhol 

Minor  diameter 

Plt^  diameter 

dlaaieter, 

min  t 

Llmlta 

Tdeianoe 

limits 

TUeianee 

Min 

Max 

Min 

Max 

1 

2 

3 

4 

8 

8 

7 

8 

0 

10 

No. 

in. 

in. 

In. 

In. 

In. 

In. 

be. 

In. 

0 

0.000 

80 

NP-3B 

0.0488 

0.0814 

0.0018 

0.0818 

0.0836 

0.0017 

0.0800 

1 

.073 

72 

NF-3B 

.0880 

.0635 

.0088 

.0840 

.0680 

.0019 

.0730 

2 

.088 

84 

NP-3B 

.0081 

.0783 

.0062 

.0780 

.0770 

.0020 

.0680 

S 

.080 

88 

NF-dB 

.cm? 

.0885 

0088 

.0874 

.0805 

.0021 

.0080 

4 

.112 

48 

NF-3B 

.0884 

.0888 

.0074 

.0885 

.0023 

.1120 

I 

.128 

44 

NF-3B 

.1004 

1078 

.0078 

.1102 

.1126 

.0024 

.1280 

8 

.138 

40 

NF-3B 

.1108 

.1188 

.0077 

.1218 

.1243 

.0028 

.1380 

8 

.164 

38 

NF-3B 

.1388 

.1418 

.0077 

.1480 

.1487 

.0027 

.1040 

10 

.180 

32 

NF-3B 

.1862 

.1811 

.0078 

.1807 

.1728 

.0020 

.1900 

12 

.216 

28 

NF-3B 

.1773 

.1887 

.0084 

.1028 

.1080 

.0031 

.2100 

1/4 

28 

DNF-3B 

.31U 

.2180 

.8877 

.2118 

.2388 

.8832 

.2588 

8/16 

24 

UNF-3B 

.204 

.2754 

.8088 

.2854 

.2890 

.8038 

.3125 

3/8 

24 

UNF-3B 

.32M 

.3372 

.8873 

.3478 

.3518 

.8837 

.3758 

7/18 

28 

ONF-dB 

.3834 

.3818 

.8082 

.4858 

.4881 

.8041 

.4375 

1/2 

28 

DNF-3B 

.4458 

.4537 

.8878 

.4875 

.017 

.8842 

.5888 

8/18 

18 

UNF-4B 

.5824 

.5188 

.8882 

.5114 

.5388 

.8844 

.5125 

8/8 

18 

UNF-SB 

.5848 

.5728 

.8881 

.5888 

.5084 

.8045 

.8258 

3/4 

18 

IJNF-3B 

.8823 

.8888 

.8885 

.7084 

.7143 

.8848 

.7588 

7/8 

14 

DNF-3B 

.mi 

.8888 

.8881 

.8288 

.8338 

.8853 

.8758 

1 

14 

NF-3B 

.8227 

.8318 

.0088 

.0536 

.0500 

.0054 

1.0000 

1 

U 

ONF-tB 

.8888 

.8188 

.8188 

.9458 

.8518 

.8857 

L8888 

1  1/8 

U 

CNF-3B 

L8348 

L8448 

.8188 

L8708 

trse 

.8858 

L1158 

1  1/4 

U 

IINF-3B 

LU88 

L18t6 

.8188 

1.1858 

’.2818 

.8880 

L2i88 

1  3/8 

U 

UNF-3B 

L2848 

L2S48 

.8188 

L12B8 

L3278 

.8881 

L37I8 

I  1/2 

U 

ONF-3B 

L48I8 

L4188 

.8188 

L4a8 

L45a 

.88M 

L5B88 

>  Tbs  values  In  this  table  are  based  on  a  lenfth  of  enaagement  equal  to  the  nominal  diameter. 

>Tbe  maximum  mi^  diameter  of  the  Internal  thread  may  be  determined  by  adding  0.7ll3Sii(*'ll/l2fi',  table  XV.l)  to  the  maximum  pitch  diameter 
of  the  Internal  thread.  This  muTimnin  diameter  is  not  oontrolled  by  gages  but  by  the  form  of  the  threading  tooL 

Nor.— Pot  sixes  larger  than  1  inch  given  in  Uths  and  for  all  sixes  larger  than  1 1/2  in  use  the  12-Uiread  series.  Bee  table  XV BX 
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Tablx  XV.21. — Ltmite  of  nae,  exlra-^nc  thread  eeriee,  external  tkreade,  daee  $A 


UNEF-2A  and  NEF-2A 


DecltMtlaa 

External  thread  limits  of  alas  ■  > 

Siae 

Threads 

perindi 

Thread 

symbol 

AltoinnM 

Malar  diameter 

Pitch  dlanteter 

Minar 

diameter, 

ret' 

Limits 

Taieranee 

Limits 

ToiMiBee 

Max 

Min 

Max 

Mbi 

1 

a 

3 

4 

8 

6 

7 

8 

0 

10 

11 

in. 

in. 

<«. 

in. 

if». 

m. 

<s. 

1/4 

32 

NEF-3A 

0.0010 

aano 

aatao 

a2a87 

a23S8 

00032 

8/16 

33 

NEF-2A 

.0010 

.3118 

.3088 

.3913 

.3880 

.0032 

.2733 

3/8 

33 

NEF-2A 

.0010 

.3740 

.0060 

.3837 

.3803 

.0084 

.3387 

I/U 

38 

UNEF-3A 

.0011 

.4364 

.4300 

.ooa 

.4168 

.4096 

.9636 

.3936 

V* 

38 

UNBr-2A 

.0011 

.4060 

.8034 

.oou 

.4767 

.4730 

.0037 

.4861 

9/16 

34 

NEF-aA. 

.0013 

.8613 

.5841 

.0073 

.8343 

.8303 

.0089 

.5103 

S/8 

34 

NEF-2A 

.0013 

.6338 

.6166 

.0073 

8067 

.8627 

.0040 

.i727 

11/16 

34 

NEF-2A 

0013 

.6863 

.6791 

.0073 

.6892 

.6883 

.0040 

.6382 

lit 

39 

UNEF-3A 

.oou 

.7487 

.7406 

.0081 

.7161 

.71U 

.6874 

13/16 

30 

UNBF-3A 

.0013 

.81U 

.8081 

.0081 

.7787 

.7743 

.7408 

7/8 

30 

UNBF-2A 

.OOU 

.8737 

.8686 

.0061 

.84U 

.8368 

.8134 

16/16 

30 

11NEF-3A 

.0014 

.8380 

.0061 

.0006 

.8901 

.8748 

1 

30 

UNEF-2A 

.0014 

.3066 

.OOOi 

.0061 

.0661 

.9616 

.0873 

1  1/16 

18 

NEF-2A 

.0014 

1.0611 

1.0834 

.0087 

1.0280 

1.0303 

.0047 

.9039 

1  1/8 

18 

NEF-2A 

.0014 

1.1236 

L1149 

1.0678 

1.0638 

.0047 

1.0884 

1  3/16 

18 

NEF-2A 

.OOlS 

1. 1860 

1.1773 

1. 1409 

1. 1480 

.0040 

1. 1178 

1  1/4 

18 

NEF-2A 

.0018 

1.3488 

1.3398 

1.2134 

1.3078 

.0049 

1.1803 

1  S/16 

18 

NEF-2A 

.0018 

L3110 

1.3033 

1.2749 

1.2700 

.0049 

1.3438 

1  3/8 

18 

NEF-2A 

.0018 

L373S 

1.3648 

.0067 

L3374 

1.3328 

.0049 

1.3053 

1  7/16 

18 

NEF-2A 

.0018 

L4360 

1.4373 

.0067 

1.3990 

1.3949 

.0080 

1.3678 

1 1/a 

18 

NEF-2A 

.0018 

1.4968 

L4S96 

.0067 

1.4624 

1.4874 

.0080 

1.4303 

1  9/16 

18 

NEF-aA 

.0018 

1.8610 

1.8833 

1.8349 

1.8190 

.0080 

L4038 

1  8/8 

18 

NEF-2A 

.0018 

L623S 

1.6148 

.0067 

18874 

1.8834 

.0080 

1.8883 

1  11/16 

18 

NEF-2A 

.0018 

1.6800 

1.6773 

.0067 

1.0490 

1.6448 

.0081 

L6178 

>  Hra  values  In  this  table  are  based  on  a  length  of  enmiement  equal  to  9  pitches  and  pitch  diameter  tolerances  are  taken  from  ASABI.l-lMM  step  tables. 

*  Maximum  limits  (ootamns  S,  8,  and  11)  are  Increa^  by  the  amount  of  tbe  aUmranoe  (ooluma  1)  for  threads  wbmb  are  electroplated  or  have  ooattaiis  cf 

ffhntk|r 

I  Maxlmam  minor  diameter  oorrespondlnc  to  a  rounded  root  oontoor  (but  vbleb  is  not  a  gage  dimenatai).  Tbe  minimum  minor  diameter  may  be 
determined  by  subtracting  a6t0lltK-3/4if,  table  X^.i)  (ram  tbe  mlnlmnm  pitch  diameter  of  tbe  external  thread.  This  minimum  diameter  is  not  ocotidled 
by  gages  but  by  the  f<nm  of  tbe  threading  tool. 

Nora.— F'  r  sixes  larger  than  1  11A6  Incb,  use  tbe  IS-tbread  aeries,  see  table  XVJ33. 
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Tabu  XV.22. — lAmiU  of  ute,  extra-fine  thread  aeriet,  internal  threade,  elau  SB 


UNEF-2B  Bad  NEF-2B 


bitanal  thread  limits  of  size  > 

SlM 

Threads 

perindi 

Thread 

symbol 

Minor  diameter 

Pitch  diameter 

dJameler, 

min  1 

LtnitA 

Tolerance 

l4SlitS 

Thknace 

Min 

Maz 

Min 

Mas 

1 

3 

3 

4 

a 

8 

7 

8 

9 

10 

ta. 

y ,  '• 

In. 

la. 

la. 

in. 

la. 

la. 

be. 

V* 

83 

NKF-3B 

a3163 

0.0067 

a2297 

a3339 

a0043 

assoo 

afu 

83 

NKF-3B 

.3787 

.2847 

.0060 

.2923 

.3964 

.0043 

.3136 

1/8 

83 

NBF-3B 

.3413 

.3489 

.0067 

.3647 

.3691 

.0044 

.3730 

7/M 

38 

UNBr-3B 

alMS 

.69tt 

.4143 

.4189 

.4376 

V* 

38 

1INBr-3B 

.4613 

.4676 

.6itt 

.4748 

.4816 

.6666 

«/M 

34 

NBF-3B 

.6174 

.3344 

.0070 

.6354 

.6406 

.3626 

a/8 

34 

NBF-3B 

.8788 

.3868 

.0070 

.3979 

.6031 

.0062 

.6230 

11/18 

34 

NBF-3B 

.6434 

.6494 

.0070 

.6604 

.6686 

.0033 

.6876 

3/4 

38 

UNBr-3B 

.«m 

.7637 

.6678 

.7176 

.7331 

.am 

.7688 

U/lt 

36 

1INBF-3B 

.7164 

.TtU 

•MTS 

.7866 

.7867 

.am 

.8118 

7/8 

IINBr-3B 

.8387 

.6678 

.8426 

.8481 

.6667 

.8786 

IVt8 

UNBF-3B 

.8tU 

.6678 

.1666 

.6166 

.6666 

.6878 

t 

DNBF-IB 

.9637 

.6678 

.6676 

.6734 

.6666 

L8666 

1  1A6 

NBF-3B 

1.0034 

1.0103 

.0081 

1.0364 

1.0336 

.0062 

1.0628 

1  1/8 

NEF-3B 

1.0649 

1.0730 

.0081 

1.0889 

1.0961 

.0062 

1.1330 

1  3/16 

18 

NBF-3B 

1.1274 

1. 1383 

.0081 

1. 1614 

1.1677 

.0063 

1.1873 

1  1/4 

18 

NEF-3B 

1.1898 

1.1980 

.0081 

1.2139 

1.3303 

.0063 

1.3300 

1  a/16 

NEF-3B 

1.3634 

1.3606 

.0081 

1.2764 

1.2827 

.0063 

1.3126 

1  3/8 

18 

NEF-3B 

1.3149 

1.3330 

.0081 

1.3389 

1.3463 

.0063 

1.3780 

1  7A6 

18 

NBF-3B 

1.3774 

1.3886 

.0081 

1.4014 

L4079 

.0066 

1.4376 

1  1/3 

18 

NBF-3B 

1.4398 

1.4480 

.0081 

L4639 

L4704 

.0066 

1.6000 

1  «/16 

18 

NBF-3B 

1.3034 

1.3103 

.0081 

1.6364 

1.6339 

.0066 

1.3636 

1  a/8 

18 

NEF-3B 

1.8649 

1.3730 

.0081 

1.3889 

1.3934 

.0066 

1.6380 

1  11A< 

18 

NEF-3B 

1.6274 

1.6333 

.0081 

1.6614 

L6680 

.0066 

1.6876 

i  The  Tthies  ta  this  tsbie  tre  based  on  a  length  of  engagement  equal  to  9  pltebes,  and  pitch  diameter  toleiances  are  taken  bom  ASA  Bl.l-IBO  step  tables. 
*  The  marimam  major  diameter  of  the  internal  thread  may  be  determined  by  adding  O.T93M—lltl2H,  table  XV.l)  to  the  piteb  diameter  of 

the  Internal  thread.  Thismailmamdiaineterlsnotooatndledby  pgesbutby  tbefwmoftbetnreadlngtooL 

Non.— For  sizes  larger  than  1  line  Inch,  use  the  M-thread  series.  See  table  XV  A4. 


Sereu^Thread  Standardt 


71 


Tablb  XV.  23. — LimiU  of  oiu,  extra-fine  thread  oeriee,  external  tkreade,  etaee  SA 


UNEF— 3A  *Dd  NEF— 3A 


Dealgnatton 

External  tbread  limits  of  slxe  ‘ 

- 

nireads 
par  Inch 

Thread 

symbol 

Bfalor  diameter 

Pitch  diameter 

Miner 
diameter, 
ref.  * 

Limits 

Toleiaaoe 

Limits 

Tolerance 

Max 

Min 

Max 

Min 

1 

3 

3 

4 

5 

6 

7 

6 

9 

10  i 

<». 

in. 

in. 

tn. 

in. 

in. 

in. 

in. 

1/4 

33 

NEF-3A 

0.2800 

a2440 

aoooo 

0.2297 

0.2273 

a0034 

a  2117 

6/16 

33 

NEF-3A 

.3128 

.3068 

.0060 

.2023 

.2898 

.2742  1 

3/8 

32 

NEF-3A 

.3780 

.3600 

.0060 

.3847 

.3522 

.3367  1 

7/16 

38 

UNEP-3A 

.4375 

.4310 

.0065 

.4143 

.4116 

.0627 

.3837 

I/l 

38 

UNEF-SA 

.5000 

.4005 

.0665 

.4768 

.4740 

.0025 

.4562 

9/16 

24 

NEF-3A 

.8625 

.&5S3 

.5384 

.8328 

.5114 

8/8 

24 

NEF-3A 

.6280 

.6178 

.8979 

.5949 

.8739 

11/16 

24 

NEF-3A 

.6878 

.6803 

.6604 

.6574 

.6364 

3/4 

30 

UNEP-3A 

.7500 

.7410 

.0061 

.7175 

.7142 

.0833 

.6887 

13/14 

20 

11NEP-3A 

.8125 

.8044 

.0681 

.7868 

.7767 

.0033 

.7112 

7/8 

30 

11NEF-3A 

.8750 

.8660 

.6681 

.8425 

.8302 

.0033 

.8137 

15/16 

20 

IINEF-3A 

.0375 

.0204 

.0681 

.0056 

.0016 

.0034 

.8762 

I 

30 

UNEF-SA 

LOOOO 

.0010 

.0681 

.9675 

.0641 

.0834 

.8387 

1  1/16 

18 

NEF-3A 

1.0628 

.0087 

1.0264 

1.0228 

.9943 

1  1/8 

18 

NEF-3A 

1. 1280 

1.1163 

.0087 

1.0889 

1.0883 

1.0868 

1  3/16 

18 

NEF-3A 

1. 1878 

1. 1788 

1  1514 

1.1478 

.0036 

1. 1193 

1  1/4 

18 

NEF-3A 

1.2800 

1.2413 

1.2139 

1.2103 

1. 1818 

1  8/16 

18 

NEF-3A 

1. 3128 

1.3038 

1.2764 

1.2728 

1.2443 

1  3/8 

18 

NEF-3A 

1.3780 

1.3663 

.0087 

1.3389 

1.3383 

1  7/16 

18 

NEF-3A 

1.4375 

1.4288 

.0087 

1.4014 

1.3977 

1.3693 

1  1/2 

18 

NEF-3A 

1.8000 

1. 4913 

.0087 

1.4639 

1.4603 

1.4318 

1  9/16 

18 

NEP-3A 

1.8628 

1.8838 

.0087 

1.5364 

1.5227 

1.4943 

1  6/8 

18 

NEF-3A 

1.6280 

1.6163 

.0087 

1.8889 

1.8882 

1.5868 

1  11/16 

18 

NEF-3A 

1.6878 

1.6788 

.0087 

1.6814 

1.6476 

1.6193 

>  The  values  in  this  table  are  based  on  a  length  of  engagement  equal  to  8  Ditches  and  pitch  diameter  tolerances  are  taken  from  ASA  61.1-1948  step  tihliw 
*  Maximum  minor  diameter  corresponding  to  a  rounded  root  contour  (but  which  is  not  a  gage  dimension).  The  minimum  minor  diameter  may  be 
determined  by  subtracting  0.a499p(»3/4f/,  table  XV.l)  from  the  minimum  pitch  diameter  of  the  external  thread.  This  minimum  diameter  Is  not 
controlled  by  gages  but  by  the  form  of  the  threading  tool. 

Non.— For  sixes  larger  than  1 11/16  Inch,  use  the  16-thread  series.  See  table  XV3S. 
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Tabu  XV.24 — Limiit  0/  tise,  atra-fin»  tkrMd  teriet,  internal  tkreadt,  elate  SB 


UNEF-3B  *nd  NEF-SB 


Daaignatlan 

Internal  thread  Umtta  of  oIm  ■ 

Mm 

Threada 

perlneh 

Thread 

aymbol 

jginor  dlametar 

Pitch  dhuneter 

MaK>r 

diameter, 

mtfi  t 

Limits 

Toletanee 

Ltmita 

Toleraaoe 

Min 

Mai 

Mm 

Mm 

t 

3 

3 

4 

s 

6 

7 

8 

9 

10 

fai. 

la. 

la. 

In. 

fn. 

hi. 

hi. 

1/4 

33 

NEF-3B 

a  3163 

a3330 

&0067 

03397 

S/16 

S3 

NBF-3B 

.3787 

.3847 

.0060 

.3933 

.3863 

.3136 

3/9 

33 

NEF-3B 

.3413 

.3469 

.0067 

.3547 

.3680 

.0033 

.3760 

T/M 

36 

t/NBF-SB 

.  JMt 

.4961 

.6663 

.4143 

.4178 

.tou 

.4ri 

I/l 

36 

UNEP-3B 

.4tU 

.4676 

.6IU 

.4718 

.4aM 

.6936 

.6999 

9/10 

34 

NBF-3B 

.5174 

.6344 

.0070 

.5354 

.6393 

.0038 

.tea 

S/8 

34 

NEF-3B 

.8799 

.6869 

.0070 

.6079 

.6018 

.0039 

.6360 

11/10 

34 

NEF-SB 

.6tM 

.6494 

.0070 

.6604 

.6643 

.0080 

.6875 

8/4 

36 

ONEF-SB 

aim 

.7037 

.6978 

.7176 

.7318 

..99tt 

.7690 

U/U 

36 

DNBP-3B 

.7684 

.7663 

.6978 

.7869 

.7843 

.9943 

.8126 

in 

36 

VNBP-3B 

.6396 

.8367 

.9978 

.8426 

.8468 

.6943 

.em 

U/14 

36 

UNEF-SB 

.8634 

.8913 

.6978 

.6669 

.9694 

.6944 

.9376 

1 

39 

CNEF-IB 

.9466 

.6637 

.9676 

.9719 

.0944 

LOOOO 

1  1/10 

18 

NEF-SB 

1.0034 

1.010s 

.0081 

1.0264 

1.0310 

1.0626 

1.1/8 

18 

NEF-3B 

1.0040 

1.0730 

.0081 

1.0889 

1.0685 

.0046 

1.1260 

1  3/16 

18 

NEF-3B 

1. 1374 

1. 13SS 

.0081 

1. 1514 

1. 1561 

.0047 

1.1876 

1  1/4 

18 

NEF-SB 

1. 1899 

1.1980 

.0081 

1.3139 

1.3186 

.0047 

1.2600 

1  S/16 

18 

NEF-SB 

1.3S34 

1.3S06 

.0081 

1.3764 

1.3811 

.0047 

1.3125 

1  3/8 

18 

NEF-SB 

1.3149 

1.3330 

.0081 

1.3389 

1.3438 

.0047 

1.3760 

1  7A6 

18 

NEF-SB 

1.3774 

1.38SS 

.0081 

1.4014 

1.4063 

.0048 

1.4375 

1  1/3 

18 

NEF-3B 

1.4399 

1.4480 

.0081 

1.4639 

1.4687 

1.6000 

1  OAO 

18 

NEF-3B 

1.S034 

I.SIOS 

.0081 

1.6364 

1.6313 

.0048 

1.5625 

1  S/8 

18 

NEF-3B 

1.5049 

1.S730 

.0081 

1.6889 

1.6037 

.0048 

1.6260 

111/16 

18 

NEF-SB 

1.6374 

1.63SS 

.0081 

1.6614 

1.6663 

.0049 

1.6875 

>  The  valuBS  in  this  table  are  baaed  on  a  length  of  engagement  equal  to  9  pitches  and  pitch  diameter  toJeranoes  are  taken  fram  ASA  Bl.1-1949  atop 
tibloo, 

>Tbe  maglmnm  malar  diameter  of  the  internal  thread  may  be  determined  by  adding  0.7t39p(>ll/13H,  table  XV.I)  to  the  nitdi 

diameter  of  tbe  intacnal  thread.  This  maglmum  diameter  la  not  oaotroUed  by  gagea  bat  by  the  natm  «  the  thrading  tool. 

Nor.— For  aitea  larger  than  1  ll/lS  inch  aae  tbe  lO-threod  aertea.  See  table  XV JO. 
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Tabu  XV.25. — Limits  of  n*e,  8-thread  series,  external  threads,  class  8A 

8N-2A 


Dealgnatlcn 

1  Sxtennl  thread  limits  of  dse  >  > 

Tbieads 

parindi 

Tluaad 

symbol 

■ 

jfajor  diameter 

Pitch  diameter 

Mlnardl- 

ametar, 

lal.* 

Limita 

TakraDoe 

Ltmits 

Tolv- 

•nee 

Max 

Min* 

Min* 

Max 

Mtn 

1 

3 

3 

B 

6 

e 

7 

8 

0 

10 

11 

13 

IS 

in. 

1 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

1  1/8 

8 

N-3A 

0.0031 

1.1329 

1.1070 

A 1004 

aoiBO 

a023S 

AOSIS 

aoooe 

aoooB 

1  V* 

8 

N-3A 

.0031 

1.2470 

1.3330 

1.3284 

.0180 

.0228 

1.1867 

1.1897 

.0070 

A0e48 

1  3/8 

8 

N-3A 

.0033 

1.3728 

1.3878 

L3803 

.0180 

.0238 

L3016 

1.2844 

.0073 

1.3104 

1  1/3 

8 

N-3A 

.0023 

1.4978 

1.4828 

1.4783 

.0180 

.0228 

L41M 

1.4008 

.0073 

1.3444 

1  3/8 

8 

N-3A 

.0032 

1.8228 

1.8078 

1.8003 

.0180 

.0328 

LMU 

1.8343 

.0074 

1.4604 

1  3/4 

8 

N-3A 

.0033 

1.7477 

1.7327 

L7382 

.0180 

.0278 

1.8668 

1.0800 

.0078 

1.6043 

1  7/8 

8 

N-3A 

.0023 

1.8737 

i.san 

L8803 

.0180 

.0238 

A  7018 

1.7838 

.0077 

1. 7103 

3 

8 

N-3A 

.0023 

1.9827 

1.0782 

.0180 

.0228 

1.9168 

1.9037 

.0078 

1.8443 

3  1/8 

8 

N-3A 

.0034 

31228 

31001 

.0180 

.0228 

30414 

30338 

.0079 

1.0603 

3  1/4 

8 

N-2A 

.0034 

3  3478 

3  2381 

.0180 

.0228 

31864 

31884 

.0080 

30043 

3  1/3 

8 

N-3A 

.0024 

34078 

34828 

34781 

.0180 

.0228 

3  4164 

34082 

.0082 

33443 

3  3/4 

8 

N-2A 

.0028 

37478 

37328 

37280 

.0180 

.0228 

38863 

36880 

.0063 

3  8041 

3 

8 

N-3A 

.0038 

30974 

30834 

39749 

.0180 

.0328 

3  9163 

.0088 

38440 

3  1/4 

8 

N-3A 

.0028 

3  2474 

3  2349 

.0180 

.0238 

31662 

31878 

.0067 

3.0040 

3  1/3 

8 

N-3A 

.0028 

34974 

34834 

3.4749 

.0180 

.0228 

34162 

34074 

.0068 

33440 

3  3/4 

8 

N-2A 

.0037 

3  7473 

37323 

37348 

.0180 

.0228 

3  6661 

3  0871 

.0000 

3  8039 

4 

8 

N-3A 

.0027 

39973 

3.0633 

39748 

.0180 

.0228 

39161 

30070 

.0001 

38430 

4  1/4 

N-2A 

.0028  1 

A  3472 

A2323 

A  2347 

.0180 

.0228 

A 1867 

.0003 

AOOSS 

4  1/3 

N-2A 

.0028 

A  4073 

A4823 

A  4747 

.0180 

.0228 

A  4160 

A4066 

.0004 

A3438 

4  3/4 

N-2A 

.0029 

A  7471 

A7321 

A7348 

.0180 

.0238 

A06a0 

A6864 

.0008 

A8037 

8 

N-2A 

A9071 

A9831 

A  0748 

.0180 

.0228 

39180 

A0063 

.0007 

A8437 

8  1/4 

N-2A 

.0020 

3  3471 

32331 

32248 

.0180 

.0228 

30680 

30861 

.0008 

30037 

8  1/3 

N-2A 

34820 

3  4748 

.0180 

.0028 

34186 

34060 

.0000 

33436 

5  3/4 

N-2A 

.0030 

3  7320 

3  7246 

.0180 

30688 

36888 

.0100 

38036 

8 

N-2A 

39070  i 

39830 

39748 

.0180 

1  .0228  1 

39158 

39086 

.0102 

38486 

>  The  vaiaes  In  this  table  are  based  on  a  length  of  engagement  equal  to  the  nominal  diameter. 

*  Maxlmam  limits  (oolomns  5,  10,  and  13)  are  Increased  by  the  amoont  of  the  allowance  (cdanm  4)  for  threads  which  are  eleetroplated  or  have  coaUncs 
ef  similar  thicknesses. 

>  For  semifinished  and  flnlsbed  screws  and  bolts,  threaded  portkm  only. 

4  For  imllnlshed  hot  rolled  material,  threaded  portion  only. 

'Mulmam  minor  diameter  correspraidlng  to  a  rounded  root  contour  (bnt  which  Is  not  a  tsee  dimension).  The  mlnlmiim  minor  diameter  may  be 
determined  by  subtracting  0.0812  Inch  from  the  minimum  pitch  diameter  the  external  thread.  This  minimum  diameter  is  not  controlled  by  gages  bnt 
by  the  form  or  the  threading  tod. 

Non.— The  l"-8  slxe  is  in  the  coarse  thread  series,  table  XV.ll. 


74 


HandbooJa  of  the  National  Bureau  of  Standards 


Tabu  XV.26. — Limit*  of  tit*,  8-thread  eerie*,  internal  thread*,  da**  8B 

8N-2B 


Oaaifnation 

Internal  thread  limits  of  siie  > 

Om 

Threads 
par  inch 

Thread 

symbol 

Minor  diameter 

Pitch  diameter 

Major 

diameter, 

iritn  1 

limits 

Tolerance 

limits 

Tdetance 

Min 

M*« 

Min 

Max 

1 

3 

3 

4 

S 

6 

7 

8 

9 

10 

In. 

tn. 

In. 

in. 

in. 

M. 

in. 

in. 

1 1/8 

8 

N-2B 

0.9897 

1.0047 

0.0150 

1.0438 

1.0528 

0.0090 

1. 1250 

1 1/4 

8 

N-2B 

1. 1147 

1. 1297 

.0150 

1.1688 

1. 1780 

.0092 

1.2500 

1 3/8 

8 

N-2B 

1.2397 

1.2M7 

.0150 

1.2938 

1.3031 

.0093 

1.3750 

1 1/3 

8 

N-2B 

1.3047 

1.3797 

.0150 

1. 4188 

1.4283 

1.5000 

1  8/8 

8 

N-2B 

1.4897 

I.S047 

.0150 

1.5438 

1.5535 

.0007 

1.6250 

1  3/4 

8 

N-2B 

1.8147 

1.0297 

.0150 

1.6688 

1.6786 

1.7500 

i  7/8 

8 

N-2B 

1.7397 

1.7547 

.0150 

1.7938 

1.8038 

.0100 

1.8750 

2 

8 

N-2B 

1.8047 

1.8797 

.0150 

1.9188 

1.9289 

.0101 

2.0000 

3  1/8 

8 

N-2B 

1.9897 

Z0047 

.0150 

20438 

.0102 

21250 

3  1/4 

8 

N-2B 

2.1297 

.0150 

21688 

.0104 

zzm 

2  1/3 

8 

N-2B 

Z3797 

.0150 

2  :i88 

.0106 

25000 

3  3/4 

8 

N-2B 

26297 

.0150 

2.6688 

2.6796 

0108 

2.7500 

3 

8 

N-2B 

28797 

.0150 

2  9188 

29299 

.out 

3.0000 

3  1/4 

8 

N-2B 

3.1297 

.0150 

3.1688 

3.1801 

.0113 

3.2500 

3  1/2 

8 

N-2B 

23797 

.0150 

3.4188 

3.4303 

.0115 

3.5000 

3  3/4 

8 

N-2B 

3.6297 

.0150 

3.6688 

26805 

.0117 

3.7500 

4 

8 

N-2B 

3.8797 

.0150 

29188 

3.9307 

.0119 

20000 

4  1/4 

8 

N-2B 

4.1297 

.0150 

21088 

21800 

.0121 

4.2500 

4  1/3 

8 

N-2B 

4.3797 

24188 

2  4310 

4.5000 

4  8/4 

8 

N-2B 

4.6297 

26688 

2  6812 

.0124 

4.7500 

6 

8 

N-2B 

4.8797 

29188 

4.9314 

.0126 

6.0000 

8  1/4 

8 

N-2B 

5.1297 

51688 

51815 

52500 

S  1/3 

8 

N-2B 

5.3797 

54188 

5.4317 

.0129 

55000 

8  3/4 

8 

N-2B 

5.6297 

56688 

56818 

5  7500 

0 

8 

N-2B 

■EiH 

58797 

59188 

20000 

>  The  values  In  this  table  are  based  on  a  length  of  engagement  equal  to  the  nominal  diameter. 

>  The  mailmnm  major  diameter  of  the  internal  thread  may  be  determined  by  adding  0.0992  Inch  to  the  maiimum  pitch  diameter  of  the  Internal  thread 
This  mailmum  diameter  Is  not  controlled  by  gages  but  by  the  form  of  the  threading  tod. 

Nora.— The  l"-8  sire  is  in  the  coarse  thread  series,  table  XV. 12. 
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Table  XV.27. — lAmitt  of  rite,  8-thread  teriee,  external  threade,  clast  SA 

8N-3A 


PealgnatlcB 

External  thread  limits  of  size  > 

Size 

Threads 
per  Inch 

Thread 

symbol 

Malar  diameter 

Pitch  diameter 

Minor 

dlnzDeter* 

m.* 

Limits 

Tcderance 

Limits 

Tolerance 

Max 

Mm 

Max 

Mm 

1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

jn. 

in. 

in. 

tn. 

in. 

tn. 

tn. 

in. 

1  1/8 

8 

N-3A 

1. 1250 

1. 1100 

a  0150 

1.0386 

0.0052 

0.9716 

11/4 

8 

N-3A 

1.2350 

.0150 

1. 1688 

1. 1635 

1.0966 

IH 

8 

N-3A 

1.3750 

1. 3600 

.0150 

1.2038 

1.2884 

.0054 

1.2216 

1  1/2 

8 

N-3A 

1.5000 

1.4850 

.0150 

1.4188 

1.4133 

.0055 

1.3466 

18/8 

8 

N-3A 

1.6250 

1. 6100 

.0150 

1.5438 

1.5382 

.0056 

1.4716 

13/4 

8 

N-3A 

1.7600 

1.7350 

.0150 

1.6688 

1.6632 

1.5966 

1  7/8 

8 

N-3A 

1.8750 

1.8600 

.0150 

1.7038 

1.7881 

.0057 

1. 7216 

2 

8 

N-3A 

ZOOOO 

1.S850 

.0150 

1.0188 

1.9130 

1.8466 

21/8 

8 

N-3A 

2.1250 

2.1100 

.0150 

2.0438 

.0059 

1. 9716 

21/4 

8 

N-3A 

2.2350 

.0150 

21688 

21628 

20966 

21/2 

8 

N-3A 

.0150 

2  4188 

2  4127 

.0061 

2.3466 

23/4 

8 

N-3A 

.0150 

26688 

26626 

2.  5966 

3 

8 

N-3A 

.0150 

2  9188 

2  9124 

28466 

31/4 

8 

N-3A 

.0150 

21688 

3.0966 

31/2 

8 

N-3A 

.0150 

3.4188 

2  4122 

.0066 

23466 

3  3/4 

8 

N-3A 

3.7500 

3.7350 

.0150 

3.6688 

3.6621 

.0067 

3.5966 

4 

8 

N-SA 

.0150 

3.9188 

20120 

3.8466 

4  1/4 

8 

N-3A 

4.2500 

A2360 

.0150 

11688 

11618 

.0070 

10966 

41/2 

8 

N-3A 

A5000 

A4850 

.0150 

14188 

14117 

.0071 

13466 

4  3/4 

8 

N-3A 

A  7500 

A7350 

.0150 

16688 

16616 

.0072 

15066 

S 

8 

N-3A 

AOOOO 

4.0850 

.0150 

19188 

10116 

.0072 

18466 

51/4 

8 

N-3A 

A2500 

5.2350 

.0150 

A  1688 

A  1615 

.0073 

5.0966 

51/2 

8 

N-3A 

A6000 

5.4850 

.0150 

A  4188 

A  4114 

.0074 

A3466 

53/4 

8 

N-3A 

17500 

6.7350 

.0150 

A0688 

A  6613 

.0075 

5.5066 

« 

N-3A 

6.0000 

6.9850 

.0150 

A  0188 

A  0112 

.0076 

A8466 

>  Tbe  values  In  this  table  are  based  on  a  length  of  engagement  equal  to  the  nominal  diameter. 

>  Maximum  minor  diameter  corresponding  to  a  rounded  root  contour  (but  which  Is  not  a  gan  dimension).  The  minimum  minor  diameter  may  be 
determined  by  subtracting  0.0812  Inch  from  the  minimum  pitch  diameter  of  the  external  threM.  This  minimum  diameter  Is  not  ctmtrolled  by  gages 
bat  by  tbe  form  of  the  threading  tool. 

Nora.— The  r'-8  size  Is  In  tbe  coarse  thread  series,  table  XV.13. 
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Tablk  XV.28. — Limit*  of  aize,  S-thread  aerie*,  internal  thread*,  claa*  SB 

8N-3B 


Dasignattai 

Internal  thread  limits  of  site  ■ 

8taa 

Threads 

pariiteh 

Thread 

symbol 

Minor  diameter 

Pitch  diameter 

Major 

diameter, 

mln> 

Limits 

Toleranoe 

Limits 

Tderance 

Min 

Mas 

Min 

Max 

1 

2 

3 

4 

s 

6 

7 

8 

9 

10 

in. 

tn. 

in. 

M. 

in. 

in. 

in. 

in. 

1  1/8 

8 

N-3B 

asesT 

1.0047 

20180 

1.0438 

0.0067 

1. 1380 

1  1/4 

8 

N-3B 

1. 1147 

1. 1207 

.0180 

1.1688 

1. 1787 

.0060 

1.2800 

1  3/8 

8 

N-3B 

1.2307 

1.2S47 

.0180 

1  2938 

1.3008 

.0070 

1.3780 

1  1/3 

8 

N-3B 

1.3M7 

1.3797 

.0180 

1.4188 

1.4280 

.0071 

1  S/8 

8 

N-3B 

1.4887 

1.8047 

.0180 

1.8438 

1. 8810 

.0072 

1.6280 

1  3/4 

8 

N-3B 

1.8147 

1.6207 

.0180 

1.6688 

1.6762 

.0074 

1  7/8 

8 

N-3B 

1.7307 

1.7847 

.0150 

1.7038 

1.8013 

.0078 

1.8780 

2 

8 

N-3B 

1.8647 

1.8797 

.0180 

1.0188 

1.0264 

.0076 

2  1/8 

8 

N-3B 

1.0887 

.0180 

20438 

2.0818 

.0077 

2  1280 

2  1/4 

8 

N-3B 

2.1147 

21287 

.0180 

21688 

21766 

2  1/2 

8 

N-3B 

2  3647 

23797 

.0180 

2  4188 

2  4268 

2  3/4 

8 

N.-3B 

2  6147 

26297 

.0180 

2  6688 

2  6760 

.0081 

3 

8 

N-3B 

28647 

28797 

.0180 

2  9188 

2.0271 

3  1/4 

8 

N-aB 

21147 

21297 

.0180 

3.1688 

2  1772 

.0084 

3  1/2 

8 

N-3B 

23647 

3.3797 

.0180 

3.4188 

2  4274 

3  3/4 

N-3B 

2  6147 

26207 

.0180 

3.6688 

3.6776 

4 

N-3B 

28647 

2  8707 

.0180 

3. 0188 

3.9277 

.0089 

4  1/4 

N-3B 

4. 1147 

4.1207 

.0180 

4.1688 

4.1778 

4  1/2 

N-3B 

4.3647 

4.3797 

.0180 

4.4188 

4.4280 

4  3/4 

8 

N-3B 

4.6147 

4.6207 

.0180 

4.6688 

4.6781 

.0003 

4.7800 

S 

8 

N-3B 

4.8647 

4.8797 

.0180 

4.9188 

4.9282 

.0094 

6.0000 

S  1/4 

8 

N-3B 

21147 

2  1207 

.0180 

8.1688 

8.1783 

.0006 

2  2800 

S  1/2 

8 

N-3B 

2  3647 

8.3797 

.0180 

24188 

24288 

.0097 

28000 

S  3/4 

8 

N-3B 

2  6147 

8.6297 

.0180 

26688 

26786 

.0008 

2  7800 

6 

8 

N-3B 

2  8647 

8.8797 

.0180 

2  0188 

29287 

.0099 

20000 

>  The  values  In  this  table  are  based  on  a  leni^  of  engamment  equal  to  the  nominal  diameter 

>  The  marlmum  major  diameter  of  the  Internal  thr^  may  be  determined  by  adding  0.0VB2  Inch  to  the  movimiiiin  pitch  diameter  of  the  Internal  thread. 
This  mailmum  diameter  Is  not  controlled  by  gages  but  by  the  form  of  the  threading  tooL 

Non.— The  l"-8  site  Is  In  the  coarse  thread  series,  table  XV.14. 
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Table  XV.29. — Limits  of  site,  tS-thread  series,  external  threads,  class  tA 


12UN-2A  and  12N-2A 


Daslgnatloa 


External  thread  limits  ol  slu  ‘  * 


Size 

Threads 
per  inch 

Thread 

symbol 

AUowanoe 

Major  diameter 

Pitch  diameter 

Trderanoe 

Minor 

diameter 

ref.i 

Limits 

Tolerance 

Limits 

Max 

Min 

Max 

Min 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

in. 

in. 

in. 

in. 

In. 

in. 

in. 

in. 

is. 

1  I/M 

12 

UN-2A 

0.M17 

1.0606 

L0494 

0.0114 

L0067 

1.0010 

0.0067 

0.9686 

1  3/16 

12 

UN-2A 

.0017 

1. 1868 

1.1744 

.0114 

1.1317 

1.1269 

.0068 

L0636 

1  6/16 

12 

UN-2A 

.0017 

1.3108 

1.2994 

.0114 

1.2667 

L2609 

.0068 

1.2086 

1  7/16 

12 

IIN-2A 

.0018 

1.4367 

1.4243 

.0114 

1.3816 

1.3767 

.0069 

L3336 

1  5/8 

12 

N-2A 

.0018 

1.6232 

1.6118 

.0114 

1.5601 

.0060 

1. 6210 

1  3/4 

12 

UN-2A 

.0018 

1.7482 

1.7368 

.0114 

L8M1 

L6881 

.0060 

L6460 

1  7/8 

12 

N-2A 

.0018 

1.8732 

1.8618 

.0114 

1.8191 

1.8131 

.0060 

1.7710 

2 

12 

UN-2A 

.0018 

1.9982 

1.9868 

.0114 

1.9441 

1.9380 

.0061 

1.8960 

2  1/8 

12 

N-2A 

.0018 

21232 

2.1118 

.0114 

20601 

2  0630 

.0061 

20210 

2  1/4 

12 

tJN-2A 

.0018 

2.2482 

22368 

.0114 

21941 

21889 

.0061 

21460 

2  3/8 

12 

N-2A 

.0019 

2.3731 

23617 

.0114 

2.3190 

23128 

2  2709 

2  1/2 

12 

ON-2A 

.0019 

2.4981 

24867 

.0114 

24440 

24378 

.0062 

23969 

2  5/8 

12 

N-2A 

.0019 

2.6231 

26117 

.0114 

25600 

2  5628 

.0062 

25209 

2  3/4 

12 

l)N-2A 

.0019 

27481 

27367 

.0114 

26940 

26878 

.0062 

26469 

2  7/8 

12 

N-2A 

.0019 

2.8731 

28617 

.0114 

28190 

2  8127 

.0063 

27709 

12 

UN-2A 

.0019 

29981 

29867 

.0114 

29440 

29377 

.0063 

28969 

3  1/8 

12 

N*2A 

.0019 

3. 1231 

3. 1117 

.0114 

3.0600 

3.0627 

.0063 

3.0209 

3  1/4 

12 

UN-2A 

.0019 

3.2481 

3.2387 

.0114 

3.1940 

3.1877 

.0063 

3.1469 

3  3/8 

12 

N-2A 

.0019 

3. 3731 

3.3617 

.0114 

3.3190 

3.3126 

.0064 

3.2709 

3  1/2 

12 

UN-2  A 

.0019 

3.4981 

3.4867 

.0114 

3.4440 

3.4376 

.0064 

23969 

3  5/8 

12 

N-2A 

.0019 

3.6231 

3.6117 

.0114 

3.5600 

3.5626 

.0064 

3.5209 

3  3/4 

12 

UN-2  A 

.0019 

3.7481 

3.7367 

.0114 

26940 

26876 

.0064 

26469 

3  7/8 

12 

N-2A 

.0020 

3.8730 

3.8616 

.0114 

3. 8180 

3.8124 

.0065 

3.7708 

4 

12 

UN-2A 

.0020 

3.9980 

29666 

.OIU 

29439 

3.9374 

.0066 

28968 

4  1/4 

12 

UN-2A 

.0020 

4.2480 

4.2366 

.0114 

21939 

21874 

.0066 

21468 

4  1/2 

12 

UN-2A 

.0020 

4.4960 

4.4866 

.0114 

24439 

24374 

.0066 

23968 

4  3/4 

U 

UN-2  A 

.0020 

4.7480 

27366 

.0114 

26939 

26873 

.0067 

26468 

6 

12 

UN-2  A 

.0020 

4.9980 

29866 

.0114 

29439 

4.9372 

.0067 

28968 

5  1/4 

12 

UN-2  A 

.0020 

6.2480 

22366 

.0114 

6.1939 

21872 

.0067 

2  ^468 

5  1/2 

12 

UN-2A 

.0020 

6.4960 

24866 

.0114 

24439 

6.4372 

.0067 

6. 3968 

5  3/4 

12 

UN-2A 

.0021 

6.7479 

27368 

.0114 

8.6938 

6.6869 

.0069 

264S7 

6 

12 

UN-2A 

.0021 

6.9979 

29666 

.0114 

29438 

29369 

.0069 

28967 

'  '^be  values  In  this  table  are  based  on  a  length  of  engagement  equal  to  9  pitches,  and  pitch  diameter  tolerances  are  taken  from  ASA  B1.1-I949  step  tables, 
vlaxlmiim  limits  (columns  S,  8,  and  11)  are  increased  by  the  amoont  of  the  allowance  (column  4)  for  threads  which  are  e^tro^ted  or  have  coatings  <rf 
similar  thicknesses. 

>  Maximum  minor  diameter  corresponding  to  a  rounded  root  contour  (but  which  Is  not  a  mge  dimension).  The  minimum  minor  diameter  may  be 
determined  by  subtracting  0.0541  inch  bom  the  minimum  pitch  diameter  of  the  external  thread.  Tnls  minimum  diameter  Is  not  (xmtrolled  by  gages  but  by 
the  form  of  the  threading  tool. 

Note.— For  sizes  less  than  1  1/10  Uicb  and  for  intermediate  sizes  from  1  1/16  to  1  6/8  inch,  see  the  fine  thread  series,  table  X  V.17. 
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Table  XV.30. — Limit*  of  size,  JS-thread  series,  internal  threads,  class  tB 
12UN-2B  and  12N-2B 


Designation 

Interna]  thread  limits  of  sixe  > 

Sixe 

Threads 
per  inch 

Thread 

symbol 

Minor  diameter 

Pitch  diameter 

Major 
diameter, 
min  > 

Limits 

Tolerance 

Limits 

Tolerance 

Min 

Max 

Min 

Max 

1 

2 

3 

4 

5 

6 

8 

9 

10 

tn. 

in. 

tfi. 

in. 

in. 

m. 

in. 

in. 

1  1/16 

12 

UN-2B 

6.9723 

0.9823 

0.0100 

1.0084 

1.0158 

0.0074 

1.0625 

1  3/16 

12 

UN-2B 

1.0973 

1.1073 

.0100 

1.1334 

1. 1409 

.0075 

1.1875 

1  S/16 

12 

UN-2B 

1.2223 

1.2323 

.0100 

1.2584 

1.2659 

.0075 

1.3125 

I  7/16 

12 

UN-2B 

1.3473 

1.3573 

.0100 

1.3834 

1.3910 

.0076 

1.4375 

1  5/8 

12 

N-2n 

1.5348 

1.5448 

.0100 

1.5709 

1.5785 

.0076 

1.6250 

1  3/4 

12 

IJN-2B 

1.6'98 

1.6698 

.0100 

1.6959 

1.7037 

.0078 

1.7500 

1  7/8 

12 

N-2B 

1.  7848 

I.  7048 

.0100 

1.8206 

1.8287 

.0078 

3.8750 

2 

12 

UN-2B 

1.9098 

1.9198 

.0100 

1.9459 

1.9538 

.0079 

2  1/8 

12 

N-2B 

ZU348 

2. 0448 

.0100 

2.0706 

2.0788 

.0079 

2. 1250 

2  1/4 

12 

UN-2B 

2.1598 

2.1698 

.0100 

2.1959 

2.2038 

.0079 

2.2500 

2  3/8 

12 

N-2B 

2.2848 

2.2948 

.0100 

2.3209 

2.3260 

.0081 

2.3750 

2  1/2 

12 

IJN-2B 

2.4098 

2.4198 

.0100 

2.4459 

2.4540 

.0081 

2.5000 

2  5/8 

12 

N-2B 

2.5348 

2.5448 

.0100 

2.  .5709 

2.5790 

.0081 

2  6250 

2  3/4 

12 

UN-2B 

2.6598 

2.6698 

.0100 

2.6959 

2.7040 

.0081 

2.7600 

2  7/8 

12 

N-2B 

2.7848 

2.7948 

.0100 

2.8209 

2.8291 

.0082 

2.8750 

3 

12 

UN-2B 

2.9098 

2.9198 

.0100 

2.9459 

2.9541 

.0082 

3.0000 

3  1/8 

12 

N-2B 

3. 0348 

3.0448 

.0100 

3.0709 

3.0791 

.0082 

3.1250 

3  1/4 

12 

UN-2B 

3.1598 

3.1698 

.0100 

3.1959 

3.2041 

.0082 

3.2500 

3  3/8 

12 

N-2n 

3.2848 

3.2948 

.0100 

3.3209 

3.3293 

.0084 

3.3750 

3  1/2 

12 

UN-2B 

3.4098 

3.4198 

.0100 

3.4459 

3.4543 

.0084 

3.5000 

3  5/8 

12 

N-2B 

3.5348 

3.5448 

.0100 

3.5709 

3.5793 

.0084 

3.6250 

3  3/4 

12 

UN-2B 

3.6598 

3.6698 

.0100 

3.6959 

3.7043 

.0084 

3.7500 

3  7/8 

12 

N-2B 

3.7848 

3.7948 

.0100 

3.8209 

3.8294 

.0085 

3.8750 

12 

UN-2B 

3.9098 

3.9198 

0100 

3.9459 

3.9544 

.0085 

4.0000 

4  1/4 

12 

UN-2B 

4.1598 

4.1698 

.0100 

4.1959 

4.2044 

.0085 

4.2500 

4  1/2 

12 

UN-2B 

4.4098 

4.4198 

.0100 

4. 4459 

4.4.544 

.0065 

4.5000 

4  3/4 

12 

UN-2B 

4.6598 

4.6698 

.0100 

4.6959 

4.7046 

.0087 

4.7500 

* 

12 

t;N-2B 

4.9098 

4.9198 

.0100 

4. 0459 

4.9546 

.0087 

5.0000 

5  1/4 

12 

UN-2B 

5.1598 

5.1698 

.0100 

5.1959 

5.2046 

.0087 

5.2500 

5  1/2 

12 

UN-2B 

5.4098 

5.4198 

.0100 

5.4459 

5.4546 

.0087 

5.5000 

S  3/4 

12 

i;n-2B 

5.6598 

5.6698 

.0100 

5.6959 

5.7049 

.0090 

5.7500 

6 

12 

UN'2B 

5.9098 

5.9198 

.0100 

5.9459 

5.9549 

.0090 

6.0000 

I  Tbe  values  In  this  table  are  based  on  a  length  ot  engagement  equal  to  9  pitches  and  pitch  dlametei  tolerances  are  taken  from  ASA  Bl.l  -i949  step  tables. 
>  The  maximum  major  diameter  of  the  intemai  thread  may  be  determined  by  adding  0.0662  inch  to  the  maximum  pitch  diameter  of  the  internal 
thread.  This  maximum  diameter  is  not  controlled  by  gages  but  by  the  form  of  the  threading  tooi. 

Note.— For  sixes  less  than  1  1/16  inch  and  for  Intermediate  sixes  from  1  1/16  to  1  5/8  inch,  see  the  fine  thread  series,  table  XV.18 
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Table  XV.31. — lAmita  of  aize,  tt-thread  aertea,  external  threada,  claaa  SA 
12UN-3A  and  12N-3A 


Designation 

External  thread  limits  of  slxe  > 

Slxe 

Threads 
per  Inch 

Thread 

symbol 

Major  diameter 

Pitch  diameter 

Minor 

diameter, 

ref.* 

Limits 

'Tolerance 

Limits 

Tolerance 

Max 

Min 

Max 

Min 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

I  l/is 

U 

UN-3A 

1.0626 

1.0611 

0.0114 

1.0064 

LOOtt 

0.0042 

0.9603 

13/U 

12 

UN-3A 

1.1876 

1.1761 

.0114 

1.1334 

1.1291 

.0043 

1.0663 

15/16 

12 

UN-3A 

1.3126 

1.3011 

.0114 

1.2684 

L2S41 

.0043 

1.2103 

17/It 

12 

UN-3  A 

1.4376 

1.4261 

.0114 

L3834 

1.3790 

.0044 

1.3353 

1  5/g 

12 

N-3A 

1.62S0 

1.6136 

.0114 

1.5709 

1.5665 

.0044 

1.5228 

13/4 

12 

UN-3A 

1.7600 

1.7386 

.0114 

1.6969 

1.6914 

.0046 

1.6478 

1  7/8 

12 

N-.3A 

1.87SO 

1.8636 

.0114 

1.8209 

1.8164 

.0046 

1.7728 

3 

12 

UN-3  A 

2.0000 

1.6886 

.0114 

1.9469 

L9414 

.0046 

1.8978 

21/8 

12 

N-3A 

2.1250 

21136 

.0114 

20709 

20664 

.0045 

20228 

2  1/4 

12 

UN-3A 

2.2600 

22386 

.0114 

21969 

21914 

.0046 

21478 

2  3/8 

12 

N-3A 

2.3750 

23636 

.0114 

23209 

2.3163 

.0046 

2.2728 

21/2 

12 

UN-3  A 

zsooo 

24886 

.0114 

24469 

24413 

.0046 

23978 

2V8 

12 

N-3A 

2. 6250 

2  61.38 

.0114 

2  5709 

2.5663 

.0046 

2  5228 

2  3/4 

12 

UN-3  A 

2.7600 

27386 

.0114 

26969 

26913 

.0046 

26478 

27/8 

12 

N-3A 

2  8750 

28636 

.0114 

2.8209 

2  8162 

.0047 

27728 

3 

12 

UN-3A 

3.0000 

29886 

.0114 

29469 

29412 

.0047 

28978 

3  1/8 

12 

N-3A 

3.1250 

3.1136 

.0114 

3  0709 

3.0662 

.0047 

3.0228 

3  1/4 

12 

UN-3  A 

3.2600 

3.2386 

.0114 

3.1969 

3. 1912 

.0047 

21478 

3  3/8 

12 

N-3A 

3.3750 

3.3636 

.0114 

3.3209 

3.  3161 

.0048 

3,2728 

3  1/2 

12 

UN-3  A 

3.6000 

3.4886 

.0114 

3.4469 

24411 

,0048 

3.3976 

3  S/8 

12 

N-3A 

3.6250 

3.CI36 

.0114 

3.5709 

2  5661 

.0048 

3.5228 

3  3/4 

12 

UN-3  A 

3.7600 

3.7386 

.0114 

3.6969 

3.6911 

.0048 

3.6478 

3  7/8 

12 

N-3A 

3.8750 

3.8636 

.0114 

3.8209 

3. 8160 

.0049 

.3.7728 

4 

12 

UN-SA 

4.0000 

3.9886 

.0114 

3.9469 

3.9410 

.6049 

.3.8978 

41/4 

12 

UN-3A 

4.2600 

4.2386 

.0114 

4.1969 

4. 1910 

.0049 

4.1478 

41/2 

12 

UN-3A 

4.6000 

4.4886 

.0114 

4.4469 

4.4410 

.0049 

23978 

4  3/4 

li 

UN-3A 

4.7500 

4.7386 

.0114 

4.6969 

4.6909 

.0060 

26478 

6 

12 

UN-3  A 

6.0000 

4.9686 

.0114 

4.9469 

4.9409 

.0060 

28978 

61/4 

12 

UN-3A 

5.2600 

5.2386 

.0114 

6.1969 

6.1909 

.0060 

21478 

SI/2 

12 

UN-3  A 

6.6000 

6.4886 

.0114 

5.4469 

24409 

.0060 

23978 

5  3/4 

12 

UN-3A 

5.7600 

27386 

.0114 

26969 

26907 

.0062 

26478 

6 

12 

UN-3A 

6.0000 

6.9886 

.0114 

6.9469 

29407 

.0062 

28978 

>  Tbe  Tsloea  In  tbls  table  are  based  on  a  length  of  engagement  eqii^  to  9  pitches  and  pitch  diameter  tolerances  are  taken  from  ASA  Bl. 1-1949  step 
tables. 

I  Maximum  minor  diameter  corresponding  to  a  rounded  root  contour  (but  which  Is  not  a  garo  dimension).  Tbe  minimum  minor  diameter  may  be 
determined  by  subtracting  0.0S41  inch  from  tbe  minimum  pitch  diameter  of  tbe  external  thread.  Tbls  minimum  diameter  Is  not  controlled  by  gages 
but  by  the  form  of  the  threading  tool. 

Non.— For  sixes  less  than  IHe  Inch  and  for  Intermediate  sixes  from  IH*  to  IH  inch,  see  tbe  line  thread  series,  table  XV.19. 
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Tabus  XV.32. — Limit*  of  site,  Jt-thread  teriea,  internal  thread*,  ela*»  SB 
12UN-3B  and  12N-3B 


Designation 

Internal  thread  limits  of  size  > 

Size 

Threads 
per  Inch 

Thread 

srmbol 

Minor  diameter 

Pitch  diameter 

Major 
diameter, 
min  > 

Limits 

Tideranoe 

Limits 

Tolerance 

Min 

Mu 

Min 

Max 

1 

2 

3 

4 

5 

S 

7 

8 

9 

10 

in. 

m. 

in. 

in. 

in. 

in. 

in. 

1  1/U 

12 

UN-3B 

9.9723 

29823 

L0084 

1.0139 

0.0055 

L0626 

1  I/U 

12 

UN-SB 

L997S 

L1073 

1.1334 

L1390 

.0056 

1.1871 

1  I/U 

U 

UN-SB 

1.2223 

L2S23 

1.2884 

L264e 

.0056 

L312S 

1  T/U 

12 

UN-3B 

1.3473 

L3C73 

1.3834 

L3S91 

.0057 

L4375 

1  i/8 

12 

N-3B 

1.S34S 

1.5448 

1.6700 

1.5706 

.0057 

1.6250 

1  S/4 

■h 

UN-3B 

1.6198 

1.6698 

L6969 

1.7017 

.0058 

1.7500 

1  7/8 

N-3B 

1.7848 

1.7048 

1.8200 

1.8267 

1.8750 

2 

UN-3B 

1.9098 

1.9198 

1.9459 

1.9518 

.0059 

20000 

2  1/8 

N-3B 

20348 

20448 

^^Bif 

2.0768 

.0050 

21250 

sm 

KH 

UN-3B 

2L1598 

21898 

21959 

22018 

.0059 

22500 

2  3/8 

N-3B 

22848 

22048 

.0100 

2  3200 

2.3260 

.0060 

2.3750 

2  1/2 

UN-3B 

24098 

24198 

.0100 

24459 

24519 

.0060 

25000 

2  S/8 

N-3B 

2S348 

25448 

.0100 

2  5700 

2  5760 

.0060 

2.6250 

2  3/4 

UN-3B 

26598 

26698 

.0100 

26959 

27019 

.0060 

27500 

2  7/8 

12 

N-3B 

27848 

27048 

.0100 

28200 

2  8271 

2  8750 

3 

12 

UN-3B 

29098 

29198 

29459 

29521 

.0062 

3.0000 

3  1/8 

12 

N-3B 

20348 

20448 

3.0771 

.0062 

21250 

3  1/4 

12 

UN-3B 

21598 

21698 

21959 

3.2021 

.0062 

3.2500 

3  3/8 

12 

N-3B 

3.2848 

3.2048 

2  3200 

3.3272 

.0063 

3.3750 

3  1/2 

12 

UN-3B 

24098 

24198 

24459 

24522 

.0063 

3.5000 

3  S/8 

12 

N-3B 

2S348 

2S448 

.0100 

2  5700 

3.5772 

3  3/4 

12 

UN-SB 

26598 

3.6698 

.0100 

26959 

27022 

.0063 

27500 

3  7/8 

12 

N-3B 

27818 

2  7048 

.0100 

2  8200 

28273 

3.8750 

4 

12 

UN-3B 

29098 

29198 

.0100 

29459 

29523 

.0064 

20000 

4  1/4 

12 

UN-3B 

4.1598 

21698 

.0100 

21989 

22023 

.0064 

22500 

4  1/2 

12 

UN-3B 

24098 

24198 

.0100 

24459 

24523 

.0064 

25000 

4  3/4 

12 

UN-3B 

4.8598 

26698 

HUSH 

26959 

27024 

.0065 

27500 

8 

12 

UN-3B 

4.9098 

29198 

H  SB 

4.9459 

29525 

.0066 

20000 

1 1/4 

12 

UN-3B 

21598 

21698 

22025 

.0066 

5.2500 

6  1/2 

12 

UN-SB 

24098 

2  4198 

.0100 

24525 

.0066 

6  3/4 

12 

UN-3B 

26598 

26698 

.0100 

27028 

.0067 

27500 

« 

12 

1/N-4B 

29098 

29198 

*100 

■SiiH 

29528 

.0067 

20000 

>  The  values  In  this  table  are  based  on  a  length  of  engagement  eq^  to  9  pitches  and  pitch  diameter  tolerances  are  taken  from  ASA  Bl.1-1949  step  tables. 

>  The  marimnm  major  diameter  of  the  Internal  thread  mar  M  determined  hr  adding  0.0662  Inch  to  the  iruaimnm  pitch  diameter  of  the  Internal 
thread.  This  mailmum  diameter  Is  not  controlled  hr  gages  but  hr  the  form  of  the  threading  tool. 

Note.— For  sizes  less  than  IHe  Inches  and  for  Intermediate  sizes  from  IHe  to  IH  Inches,  see  the  fine  thread  series.  See  table  XV.20. 
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Tabus  XV.33. — LimiU  of  d»e,  i6-thrtad  teriea,  external  ihreadt,  data  tA 
16UN-2A  and  16N-2A 


D«sl(MUao 


Thnads  Thretd 
per  Ineh  symlxd 


Bxtenud  tbreed  limits  of  sIm  <  > 


Pitch  diameter 


Minor 

diameter, 

ref.> 


In. 

in. 

t.73M 

29094 

1.8015 

.0004 

1.8640 

.0004 

1.9265 

.0004 

1.1890 

.0094 

Z0S15 

.0094 

2.1140 

.0004 

2.1765 

.0004 

2.2390 

.0094 

23014 

.0094 

23639 

.0004 

2  4264 

.0094 

24889 

.0094 

2  6139 

.0004 

27389 

.0094 

28639 

.0094 

29689 

.0094 

3. 1139 

.0094 

22389 

.0094 

23639 

.0094 

24889 

.0094 

3.  6139 

.0094 

27389 

.0094 

3.8638 

.0004 

29688 

.0094 

22388 

24888 

.0094 

.0094 

27388 

29888 

.0094 

.0094 

5.2388 

.0094 

24888 

.0094 

6.7387 

.0094 

5.9687 

.0094 

'  The  values  In  this  table  are  based  on  a  length  of  engagement  equal  to  9  pitches,  and  pitdi  diameter  toleianoes  are  taken  from  ASA  Bl.1-1949  step  tables. 

>  Maximum  limits  (columns  9,  8,  and  11}  are  Increased  by  the  amount  of  the  allowance  (column  4)  for  threads  which  are  electroplated  or  teve  coati^ 
of  similar  thicknesses. 

*  Maximum  minor  diameter  corresponding  to  a  rounded  root  contour  (but  which  Is  not  a  gage  dimenslool.  The  minimnin  minor  diameter  may  be 
determined  by  subtracting  0.0400  inch  from  the  minimum  pitch  diameter  of  the  external  thread.  This  minimiiin  diameter  is  not  controlled  by  gages  but 
by  the  form  of  the  threading  tooL 

Notk.— For  sixes  leas  than  1 3/4  Inch,  see  the  extra-fine  thread  series,  table  XV.21. 
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Tablk  XV.34. — Limitt  of  tige,  16-thread  eerieg,  internal  threads,  class  6B 
10UN-2B  and  16N-2B 


Designation 

Interns!  threed  limits  of  siie  ‘ 

Slae 

Threads 
per  Inch 

Thread 

symbd 

Minor  diameter 

Pltdi  diameter 

Major 
diameter, 
min  > 

Limits 

Tderance 

Limits 

Min 

Max 

Min 

Mai 

1 

a 

3 

4 

6 

7 

8 

10 

in. 

in. 

in. 

in. 

in. 

In. 

in. 

1  1/4 

18 

UN-3B 

i.tm 

L88t8 

10088 

1.7084 

10008 

1.7800 

1  1V1« 

16 

N-2B 

1.7448 

1.7633 

1.7719 

.0009 

1.8126 

1  7/8 

18 

N-aB 

1.8073 

1. 8168 

1.8344 

1.8413 

.0009 

1  U|l« 

18 

N-2B 

1.8688 

1.8783 

1.8606 

1.9039 

.0070 

a 

18 

UN-3B 

1.8333 

L8468 

.0068 

LtSM 

L88U 

.0070 

a  i/M 

18 

N-aB 

1.8848 

30033 

30219 

30389 

.0070 

3  1/8 

16 

N-2B 

30673 

30668 

.0086 

30844 

30914 

.0070 

31260 

a  3/18 

16 

N-2B 

31188 

31283 

.0086 

31409 

31639 

.0070 

31876 

a  1/4 

18 

uN-aa 

31833 

11808 

.0668 

11084 

12184 

12800 

a  V18 

18 

N-aB 

33448 

32633 

.0066 

3  3719 

3  2791 

.0072 

3  3126 

a  3/8 

16 

N-3B 

33073 

33168 

.0086 

33344 

3  3416 

.007a 

3  3760 

3  7/18 

16 

N-aB 

33888 

33783 

.0066 

33909 

3  4041 

.0073 

3  4376 

a  1/a 

18 

UN-aa 

34333 

14488 

.0065 

14584 

14806 

.0072 

18000 

a  s/8 

16 

N-aB 

3  6673 

36668 

.0066 

a  6844 

3  6916 

.0072 

36260 

a  3/4 

18 

UN-aa 

38833 

18806 

.0088 

17094 

17168 

.0072 

17869 

a  7/8 

16 

N-aB 

38073 

3  8168 

38344 

3  8417 

.0073 

3  8760 

a 

18 

UN-aa 

33333 

18408 

.0065 

18584 

18667 

.6073 

10009 

3  1/8 

16 

N-aB 

30673 

30668 

3.0844 

3.0917 

.0073 

3. 1260 

3  1/4 

UN-aa 

31833 

11808 

.0065 

12084 

12187 

.6073 

12860 

3  3/8 

16 

N-aB 

33073 

3  3168 

.0086 

33344 

3  3419 

.0076 

13760 

a  i/a 

18 

UN-aa 

34383 

14408 

.0085 

14594 

3.4668 

.0078 

18009 

3  3/8 

16 

N-3B 

3  6673 

36668 

36844 

3.6919 

.0076 

3.6260 

3  3/4 

18 

UN-aa 

38823 

16808 

.0085 

17094 

17188 

.0975 

17500 

3  7/8 

N-aB 

3  8168 

3.8344 

38420 

.0076 

3.8760 

4 

UN-aa 

38323 

18408 

.0065 

19594 

18670 

.6976 

10000 

8  1/4 

w 

UN-aa 

4.1823 

4.1908 

.0088 

12094 

12170 

.6970 

12500 

4  1/a 

UN-aa 

4.4323 

14408 

.0065 

14584 

14070 

15000 

4  3/4 

UN-aa 

4.8823 

16908 

.0065 

17084 

17175 

17500 

8 

18 

UN-aa 

4.8323 

19408 

.0085 

18584 

18073 

10000 

3  1/4 

UN-aa 

31823 

11906 

.0065 

12084 

12173 

.0978 

12500 

3  1/a 

18 

UN-aa 

34323 

14408 

.0065 

14884 

14073 

.6978 

15089 

3  3/4 

18 

UN-aa 

38823 

16908 

.0065 

170M 

17175 

.0081 

17509 

8 

18 

UN-aa 

38333 

19408 

.0085 

18884 

18075 

.0081 

10900 

>  Tbe  nloes  In  this  table  ere  based  on  a  lencth  of  enmement  eqoal  to  9  pitches,  and  pitch  diameter  t<deianoes  are  taken  from  ABA  B1.1-1M9  step  tables 

>  The  mMtwinm  malor  diameter  of  the  internal  thread  may  be  determined  by  adding  0.04Wi  inch  to  tbe  mexinniim  pitch  dtameter  of  tbe  internal  thread 
This  iiMtTimiiin  diameter  is  not  controlled  by  gages  but  by  the  form  of  the  threading  tod. 

Notb.— For  flies  lass  than  1  g/4ineh  Aee  the  estra-Ane  thread  series,  table  JCV.33: 


Screw-Thread  Standardt 


83 


Table  XV.35. — LimiU  of  ritt,  iS-tkread  $eriei,  external  tkreade,  elate  SA 


16UN-3A  and  16N-3A 


Designation 

External  thread  limits  of  site  ‘ 

Threads 
per  Inch 

Thread 

sytubol 

Major  ilt&meter 

Pitch  Diameter 

Minor 

diameter, 

tef.t 

Limits 

Tolerance 

Limits 

Toleranoe 

Max 

Min 

Max 

Min 

1 

ki 

3 

4 

5 

6 

7 

8 

9 

10 

in. 

in. 

lA. 

in. 

m. 

in. 

in. 

in. 

13/4 

16 

UN-3  A 

L7t6t 

1.740t 

10004 

L70M 

1.7054 

10040 

Lt73S 

1  13/16 

16 

N-3A 

1.8138 

1.8031 

.0004 

1.7710 

1.7679 

1.7388 

17/8 

16 

N-3A 

1.8780 

1.8686 

.0004 

1.8344 

L8304 

1.7963 

1 18/16 

16 

N-3A 

1.0378 

1.0281 

.0004 

1.8060 

1.8920 

.0040 

1.8008 

3 

It 

UN-3  A 

lotto 

LONt 

.0004 

I.08M 

l.t6M 

.«y40 

1.S233 

3  .716 

16 

N-3A 

10638 

10831 

.0004 

10210 

10170 

1.9888 

31« 

16 

N-3A 

11280 

11186 

10644 

10804 

10483 

33/16 

16 

N-3A 

1 1878 

11781 

11460 

1 1420 

11108 

>1/4 

UN-tA 

12ttt 

1240t 

.0004 

120M 

12064 

.0040 

11733 

38/16 

16 

N-3A 

13128 

13031 

.0004 

12710 

12678 

.0041 

12386 

3  3/8 

16 

N-3A 

13780 

13686 

.0004 

13344 

13303 

.0041 

12963 

3  7/16 

16 

N-3A 

14378 

14381 

.0004 

13900 

13928 

.0041 

13608 

2  1/2 

UN-3A 

ittot 

14t0t 

.0004 

148M 

14663 

.OMI 

14233 

3  8/8 

16 

N-3A 

16380 

16186 

.0004 

18844 

18803 

.0041 

18483 

2  3/4 

It 

UN-tA 

ITStt 

1740t 

.OOM 

170M 

17063 

.OMI 

lt733 

3  7/8 

16 

N-3A 

18780 

18686 

.0004 

18344 

18302 

.0042 

17963 

3 

UN-SA 

lotto 

lOMt 

.0004 

ItOM 

10662 

.0042 

10233 

3  1/8 

16 

N-3A 

11380 

11186 

.0004 

10644 

10802 

.0042 

3.0483 

3  1/4 

UN-3A 

128tt 

1240t 

.0004 

120M 

12062 

.0042 

11733 

3  3/8 

16 

N-3A 

13780 

13686 

.0004 

13344 

13301 

.0043 

3.2963 

3  1/2 

It 

UN-3  A 

IBOM 

14006 

.0004 

148M 

14661 

.0043 

14233 

3  Hi 

16 

N-3A 

16380 

16186 

.0004 

18844 

18801 

.0043 

16483 

3  3/4 

UN-3A 

17800 

174H 

.0004 

17tM 

17061 

.ooa 

16733 

3  7/8 

N-SA 

18780 

18686 

18344 

18300 

17083 

4 

HH 

UN-3A 

AOOOt 

lOIOt 

.OOM 

IKM 

IttiO 

.0044 

10233 

4  1/4 

UN-SA 

12300 

4.2406 

.OOM 

4.  SOM 

12060 

.0044 

4.1733 

4  1/2 

It 

UN-3A 

4.8000 

4.4t0t 

.OOM 

4.48M 

4.4660 

.0044 

14233 

4  3/4 

UN-3A 

4.7800 

4. 7406 

.OOM 

4.  TOM 

17Mt 

.0045 

16733 

8 

UN-SA 

8.0000 

4.0006 

.OOM 

lt8M 

1K40 

.0045 

10233 

8  1/4 

UN-3A 

8.2800 

13406 

.OOM 

120M 

12040 

.0045 

6.1733 

3  1/2 

UN-3A 

8.8000 

14006 

.OOM 

148M 

1460 

.0046 

6.4233 

3  3/4 

UN-SA 

8.7800 

1740t 

.OOM 

170M 

17047 

.0M7 

16733 

6 

mm 

UN-3A 

10000 

Itttt 

.OOM 

195M 

11647 

.0M7 

10233 

>  The  values  in  this  table  an  based  on  a  length  of  enMsment  equal  to  9  pitches  and  pitch  diameter  tolerances  an  taken  fton  ASA  B1.1-1M9  step  tables, 
t  Mudmam  minor  diameter  corresponding  to  a  rounded  root  contour  (hut  which  Is  not  a  gage  dimension).  The  mlnimnm  minor  diameter  may  be 
determined  by  subtracting  0.0406  Inch  from  the  minimum  pitch  diameter  of  the  external  thread.  This  mlnimnm  diameter  Is  not  cootroUed  by  gages  but 
by  the  term  of  the  threading  tool. 

Nor.— For  sixes  less  than  1  3/4  Inch  see  the  extn-llne  thread  series,  table  XV.33. 
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Tablb  XV.36. — LimUt  etf  •**«,  18-tkread  terie*,  inUntal  thread*,  doe*  SB 
16UN-3B  «nd  16N-3B 


Dwlpittian 


Intonal  thrMd  UmiU  ol  sii*  > 


aiM 


Thnada 

parlneh 


Thnid 

aymboi 


3  7/8 

3 

3  1/8 

3  1/4 

33/8 

3  3/4 

3  7/8 

4 


18 


UN-3B 

ur 


Minor  diameter 

Pitch  Diameter 

Umtta 

Limits 

Mater 

diameter. 

Tblaianee 

Tolerance 

min* 

Min 

Mas 

Min 

Mas 

4 

8 

8 

7 

mm 

9 

10 

la. 

(a. 

ia. 

BiS 

M. 

is. 

1.4833 

1.4848 

14488 

LTOM 

1000 

1710 

1.T448 

.  1.7883 

.0088 

L7718 

18135 

1 

1.8188 

.0088 

1.8344 

.000 

100 

1  .^1.8898 

1.8783 

18088 

1.9031 

.000 

19375 

L84t8 

•Mil 

L8BM 

LI048 

.000 

1000 

ZQ0S3 

.0088 

10318 

10371 

.000 

10836 

k 

10888 

.0088 

10844 

10898 

.000 

11356 

«f*y#«5J188 

11383 

.0088 

11488 

11S31 

.000 

1105 

11848 

.MM 

13084 

13148 

.000 

1350 

L  . 

13883 

.0088 

13718 

13773 

.0054 

100 

81^8M8 

13188 

.0068 

13344 

13398 

100 

■■A 

18783. 

13888 

14033 

.0064 

1406 

4i2]l 

14448 

MM 

148N 

14848 

.000 

1590 

18888 

.0088 

18844 

18886 

.000 

18350 

14844 

aMM 

170M 

17148 

.080 

1750 

natf' 

18188 

.0088 

18344 

18399 

.000 

100 

Hr 

18484 

.4488 

18884 

18848 

.000 

1000 

10888 

.0068 

10844 

10898 

1120 

11448 

.4888 

13884 

13148 

.000 

1350 

i3isr 

.0088 

13344 

13400 

.000 

100 

A4444 

.4488 

14884 

14880 

.000 

1500 

isiu) 

.0068 

1S844 

18000 

.000 

1830 

14841 

.4488 

17084 

17U0 

.000 

1750 

. '  3:‘9K' 

1818) 

.0068 

18344 

18401 

.0057 

100 

‘  8LC« 

18444 

.4488 

19884 

188« 

.000 

1000 

4,1844 

.4488 

13084 

13U1 

.000 

1350 

44441 

.0488 

14884 

14«1 

.000 

1500 

Pi  f 

«484r  . 

.0488 

170N 

17U3 

.000 

1750 

.0068 

11884 

10883 

.000 

1000 

5^1. 

13884 

1310 

.000 

1350 

3L4323 

Hzrr 

14SM 

1480 

.800 

1500 

.  1^*823 

144a 

'  mSi 

^  fteTm 

ieTlBi 

.MSI 

SaTW 

19333 

19448 

.0088 

^  IfOM 

1980 

.001 

1000 

I  In  tbis  table  are  based  en  a  lenftb  of  ewwement  eqdal  to  9  pltcbes  and  ^teh  diameter  tolenmoes  are  taken  from  ASA  Bl.1-1949  step  tables. 
l|^  malor  diameter  of  tbS  Internal  Uiw  may  be  determfeied  by  addlni  aoiee  Inch  to  tbe  inaTimiim  pitch  diameter  of  the  Internal 
um  diameter  is  not  oontroUed  ^  mes  bat  by  tbe  fonil  etj^  tbreaolni  tooL 

Non.— ^ornbes  leea-jtlan  1 4/4  Incb,  see  tbe  eitta-Hne  thread  aerlas,  table 
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6.  OAOB8 

The  q)ecifications  for  gaees  be^nning  on  page  3 
of  this  Supplement  and  Seginn^  on  page  29 
of  Handbook  H28(1944)  are  applicable  to  Lmified 
screw  threap  with  the  following  exceptions: 

1.  “Go”  Thread  Ring  Gaqes. — ^e  minor 
diameter  of  the  classes  lA  and  2A  “go”  thread 
ring  gages  shall  be  equal  to  the  minimum  minor 
diameter  of  the  mating  internal  thread  minus  the 
allowance  on  the  externally  threaded  product. 
The  minor  diameter  gage  tolerance  is  minus. 

2.  Setting  Plugs  for  “Not  Go”  (LO)  Thread 
Ring  Gages. — The  major  diameter  of  the  basic- 
form  setting  plug  for  the  “not  go”  (LO)  thread 
ring  or  snap  gage  shall  be  the  same  as  that  of  the 
full  portion  of  the  truncated  setting  plug.  The 
method  of  calculating  this  minor  diameter  is  that 
specified  on  pp.  4-5  of  this  Supplement  for  the 
full  portion  of  the  truncated  settmg  plug,  except 
that  for  64  threads  per  inch  and  coarser  me  width 
of  flat  shall  be  not  less  than  0.067p  (correspond¬ 
ing  to  0.058p  truncation)  and  0.001  in.,  for  finer 
pitches. 

7.  USE  OP  EXISTING  THREAD  GAGES 

As  a  measure  of  economy  in  the  adoption  of 
the  new  Unified  threads,  a  considerable  proportion 
of  existing  thread  gages  and  setting  plugs  made 
for  classes  1,  2,  or  3  can  be  utilized  in  the  accept¬ 
ance  gaging  of  the  Unified  classes  imtil  such  time 
as  they  become  worn  and  require  replacement 
by  gages  conforming  to  the  Unified  limits. 

There  are  shown  below  which  of  the  existii^ 
NC  and  NF  thread  gages  for  classes  1,  2,  or  3 
threads  may  be  used  to  gage  threads  of  the  new 
UNO  and  UNF  classes  lA,  2A,  3A,  IB,  2B,  or  3B. 
It  is  also  indicated  where  new  gages  are  required 
to  Mige  the  new  Unified  classes.  The  %"-l3  NC 
and  l''-14  NF  gages  are,  of  course,  not  applicable 
to  the  K"-12  UNC  and  1"-12  UNF  treads. 

This  summary  is  predicated  on  the  b^is  that 
gages  of  the  old.  classes  are  either  identical  with 
or  moderately  outside  of  the  pitch  diameter 
product  limits  of  the  new  classes,  or,  if  inside,  the 
difference  between  them  does  not  exceed  0.0003 
in.  for  sizes  1  in.  and  less  in  size  and  0.0005  in. 
for  sizes  larger  than  1  in.  This  assures  that 
product  made  to  imified  classes  either  conforms 
to  those  classes  or  conforms  closely  to  them  within 
the  limits  of  correspondingly  designated  American 
National  classes. 

Althouj^  this  summary  covers  only  the  UNC 
and  UNF  series,  the  same  general  principles  can 
be  applied  to  the  extra-fine,  8-,  12-,  and  16- thread 
series  and  special  threads.  When  it  is  desired 
to  utilize  existing  gages,  each  such  thread  should 
be  investigated  to  determine  their  applicability. 


“Go”  Thread  Gages 

Oaas  lA.  UNC  aeries;  New  “so”  ga^  are  required. 

UNF  aeries;  From  %  to  ^  in.,  inclusive,  class  1 
gages  are  applicable.  For  other  sises  new 
uses  are  required. 

Class  2A.  UNC  and  UNF  series;  For  plated  product 
basic-sise  mgee  (same  as  for  classes  2  or  3) 
are  applicable.  For  unplated  product,  unless 
the  specified  2A  allowance  is  required,  basic- 
size  gages  are  likewise  applicable. 

Class  3A.  UNC  and  UNF  aeries;  Basic-eize  gages  (same 
as  classes  2  or  3)  are  ap^icable. 

Class  IB.  UNC  and  UNF  series;  Basic-size  gages  are 
i^licable. 

Class  2B.  UNC  and  UNF  series;  Basic-size  gages  are 
aj^licable. 

Class  3B.  UNC  and  UNF  series;  Basic-sise  gages  are 
applicable. 

“Not  Go”  Thread  Gages 

Also  Designated  Low  Limit,  “LO”,  and  High  Limit, 
“HI”,  Thread  Gages 

Class  lA.  UNC  series;  Class  1  gages  are  applicable. 

(That  is,  product  which  is  acceptable  to  class 
lA  ga^  IS  also  acceptable  to  class  1  gages.) 

UNF  series;  New  gages  are  required. 

Class  2A.  UNC  series:  In  sizes  Ifi  and  from  to  2%  in., 
inclusive,  class  2  gages  are  applicable.  For 
other  sizs  new  gages  are  requir^. 

UNF  series:  New  gages  are  required. 

Class  3 A.  UNC  series:  Class  3  gages  are  applicable. 

UNF  series:  In  sizes  n  to  in.,  inclusive,  class 
3  gages  are  applicable.  For  other  sizes  new 
gages  are  required. 

Class  IB.  UNC  series:  In  sizes  2,  2)4.  and  2%  in.,  class  1 
gages  are  applicable.  For  other  sizes  new 
es  are  required. 

series:  New  gages  are  required. 

Class  2B.  UNC  series:  In  sizes  from  No.  1  to  J4  in.,  inclu¬ 
sive,  class  1  gages  are  applicable  if  an  increase 
in  tolerance  up  to  about  20  per  cent  is  not 
objectionable;  in  sizes  from  1)4  to  3)4  in.,  inclu¬ 
sive,  class  2  gages  are  applicable. 

UNF  series:  Class  1  gages  are  applicable  except 
for  the  )4  in.  size. 

Class  3B.  UNC  series:  In  sizes  No.  1  to  Yit  in.,  inclusive, 
class  2  gages  are  applicable.  For  other  sizes 
new  gages  are  required. 

UNF  series:  In  sizes  No.  0  to  in.,  class  2 
gages  are  applicable.  For  other  sizes  new 
gages  are  required. 

SECTION  XVI.  UNIFIED  THREADS  OF 
SPECIAL  DIAMETERS,  PITCHES,  AND 
LENGTHS  OF  ENGAGEMENT 

1.  INTRODUCTION 

The  thread  series,  tolerances,  and  allowance 
specified  in  section  XV  of  this  Handbook  apply  in 
general  to  bolts,  nuts,  and  tapped  holes  of  stand¬ 
ard  pitches  and  diameters.  In  addition,  there  are 
large  quantities  of  threaded  parts  produced  where 
the  relations  of  diameter  to  pitch  are  necessarily 
different  from  those  of  the  standard  thread  series, 
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and  the  lengths  of  engagement  either  shorter  or 
longer  than  for  bolt  and  nut  practice.  Such 
threads  are  commonly  designated  “special 
threads”. 

There  are  various  degrees  of  specialization  in  the 
design  of  special  threads  which  may  be  classified 
as  follows:  p)  A  standard  thread  which  is  modi¬ 
fied  by  the  inclusion  of  some  nonstandard  feature 
as  discussed  in  Section  XV,  p.  51.  (2)  A  thread 

of  a  standard  diameter  such  as  is  found  in  one  or 
more  of  the  thread  series  in  Section  XV  associated 
with  a  standard  pitch  as  listed  in  table  XVI, 
forming  a  diameter-pitch  combination  which  is 
not  in  a  standard  thread  series;  for  example, 
1"-10  NS.  (3)  A  diameter  of  odd  size  such  as 
>^4  in.  or  1.137  in.  associated  with  a  standard 
pitch.  (4)  A  thread  of  either  standard  or  non¬ 
standard  diameter  associated  with  a  nonstandard 
pitch;  for  example  1"-15  NS  or  0.895"-27  NS. 
(5)  A  thread  of  any  of  the  first  four  degrees  of 
specialization  to  which  special  tolerances  are 
applied.  (6)  A  completely  special  thread  which 
deviates  from  the  standard  Unified  thread  form. 


Table  XVI.  1. — Thread  daia,^  Unified  thread  form 


Threads 

Pitch, 

3/4H- 

11/13H- 

1  1/4H- 

1  5/12/f- 

per 

Inch,  n 

P 

0.6tSS3p 

0.7tS86p 

1.06253P 

1.22687P 

1 

2 

3 

4 

5 

6 

in. 

in. 

in. 

in. 

in. 

72 

0.01380 

aoosm 

0.01103 

0.01504 

0.01704 

M 

.01563 

.01015 

.01240 

.01601 

.01017 

M 

.01786 

.01160 

.01418 

.01033 

.02101 

48 

.02083 

.01353 

.01654 

.02255 

.02556 

40 

.02300 

.01634 

.01065 

.02706 

.03067 

36 

.02778 

.01804 

.02303 

.03007 

.03408 

32 

.03126 

.03030 

.02481 

.03383 

.03834 

28 

.03571 

.02330 

.02835 

.03866 

.04383 

24 

.04167 

.02706 

.03308 

.04311 

.05113 

20 

.05000 

.03348 

.03060 

.05413 

.06134 

18 

.05556 

.03608 

.04410 

.06014 

.06816 

16 

.06250 

.04050 

.04063 

.06766 

.07668 

14 

.07143 

.04630 

.05670 

.07732 

.08763 

12 

.06333 

.05413 

.06615 

.00031 

.10224 

10 

.10000 

.06405 

.07030 

.10825 

.12260 

8 

.12500 

.06110 

.00023 

.13533 

.15336 

6 

.16667 

.10625 

.13331 

.  18043 

.30448 

4 

.25000 

.16338 

.10846 

.27063 

.300n 

>  See  else  Uble  XV.J.  p.  4S. 


In  the  interest  of  economy,  the  designer  should 
adhere  to  standard  threads  or  to  thread  features 
conforming  as  closely  as  possible  to  established 
standards.  It  should  be  remembered  that  special 
threads  entail  the  design  and  manufacture  of 
special  threading  toob  and  gages  with  consequent 
greater  costs,  increase  in  inventories,  and  diffi¬ 
culties  in  procuring  spare  parts  when  replace¬ 
ments  are  necessary. 

In  this  section,  standards  for  special  threads 
are  presented,  including  thread  form,  preferred 
diameters  and  pitches,  ^lowances  and  tolerances, 
a  discussion  of  factors  affecting  the  design  of 
sp^ial  threads,  and  detailed  directions  for  speci¬ 
fying  special  threads  on  drawings. 


2.  UNIFIED  FORM  OF  THREAD 

The  Unified  form  of  thread  profile  as  specified 
in  section  XV,  p.  43,  shall  be  used. 

3.  PREFERRED  DIAMETERS  AND  PITCHES 

The  use,  wherever  possible,  of  the  standard 
thread  series  in  section  XV  is  recommended  for 
all  applications.  Whenever  sizes  and  pitches  in 
the  Unified  or  American  National  coarse,  fine, 
or  extra-fine,  or  the  8-,  12-,  or  16-thread  series 
are  not  suitable,  the  designer  can  usually  select  a 
diameter  or  pitch  from  a  preferred  list. 


1.  Preferred  Diameters. — Whenever  possi¬ 
ble,  the  basic  diameter  should  be  selected  from 
series  of  diameter  increments  as  follows: 


Range 

Diameter  increments 

First  choice 

Second  choice 

in. 

in. 

in. 

Kto  % 

Vie 

%to  1% 

% 

Me 

IK  to  6 

% 

0.1 

6  to  16 

H 

M 

16  to  24 

1 

M 

It  is  recommended  that  diameters  less  than  Ye 
inch  conform  to  the  numbered  sizes  of  screws  as 
there  is  virtually  no  necessity  for  the  selection  of 
a  diameter  not  included  in  the  numbered  siz^. 
Furthermore,  the  coarse  and  fine  thread  series 
provide  ample  choice  as  to  diameter-pitch  combi¬ 
nations.  It  is  suggested  that  the  fine-thread 
series  in  the  numbered  sizes  be  selected  unless 
there  is  a  definite  indication  that  a  thread  of  the 
coarse-thread  series  is  required. 

2.  Preferred  Pitches. — Whenever  possible, 
the  pitch  should  be  selected  from  the  series  40, 
36,  32,  28,  24,  20,  16,  12,  10,  8,  6,  and  4  threads 
per  inch.  Intermediate  pitches  should  be  used 
only  when  absolutely  necessary Pitches  coarser 
than  4  threads  per  inch  are  not  recommended. 

There  are  practical  limits  to  both  the  laigest 
and  smallest  diameters  suitable  for  any  pitch. 
The  curves  of  figure  XVI.2  stop  at  such  limits. 

3.  Basic  Thread  Data. — ^Basic  thread  data  for 
standard  pitches  are  given  in  table  XVT.l.  These 
are  to  be  used  in  conjunction  with  the  directions 
for  specifying  special  threads  on  drawings,  as 
given  on  p.  93.  It  will  be  noted  that  these  data 
are  based  on  H,  the  height  of  the  fimdamental 
triangle,  whereas  formerly  the  data  were  given 
in  terms  of  h,  the  basic  height  of  the  thread.  In 
applying  these  data  to  determine  thread  dimen¬ 
sions,  the  end  results  are  the  same  as  before. 

>  The  •ooompeiijring  graph,  figure  XVI.2,  indudes  14  and  18  threads  per 
inch  only  because  they  were  previously  specified  in  Handbook  H28. 


Screw-Thread  Standards 


4.  CLASSIFICATION  AND  TOLERANCES 

There  are  established  for  general  use  six  distinct 
classes  of  screw-thread  tolerances  and  two  classes 
of  allowances,  as  specified  in  the  following  brief 
outline.  These  classes,  together  with  the  accom¬ 
panying  specifications,  are  for  the  purpose  of  insur¬ 
ing  the  mterchangeable  manufacture  of  screw- 
tfa^ad  parts.  This  standard  includes  Unified 
classes  lA,  2A,  and  3A,  applied  to  external  threads 
only,  and  dasses  IB,  2B,  and  3B  applied  to  internal 
threads  only.  In  addition,  it  includes  American 
National  class  lAR,  applied  to  external  threads 
only,  16  threads  per  inch  and  coarser,  produced 
by  combining  the  American  National  class  1  al¬ 
lowances  with  class  lA  tolerances.  The  require¬ 
ments  for  a  screw  tluread  fit  for  specific  applications 
can  be  met  by  specifying  the  proper  combinations 
of  classes  for  the  components.  For  example,  an 
external  thread  made  to  class  2A  limits  can  be 
used  with  tapped  holes  made  to  classes  IB,  2B, 
or  3B  limits  for  specific  applications. 

(a)  OBNBRAL 

The  following  general  specifications  apply  to 
all  classes  specified  for  applications  of  the  UnMed 
form  of  thread. 

1.  Uniform  Minimum  Internal  Thread.— 
The  minimum  major,  pitch,  and  minor  diameters 
of  the  internal  thread  are  respectively  the  same 
/or  classes  IB,  2B,  and  3B. 

2.  Direction  and  Scope  of  Tolerances. — 

(а)  The  tolerance  on  the  internal  thread  is  plus, 
and  is  applied  from  the  basic  size  to  above  basic 
size. 

(б)  The  tolerance  on  the  external  thread  is 
minus,  and  is  applied  from  the  maximum  (or  de¬ 
sign)  size  to  below  the  maximum  size. 

(c)  The  tolerances  specified  represent  the  ex¬ 
treme  variations  permitted  on  the  product. 

3.  Basic  Formula  for  Allowances  and  Tol¬ 
erances. — The  basic  formula,  from  which  allow¬ 
ances  on  all  diameters  and  tolerances  on  pitch 
diameter  are  derived,  is 

Tolerance  (or  allowance)=C7(0.0015  ^Z?-i-0.0015 

vr.-ho.oi5;v), 

where 

<7=  a  factor  which  differs  for  each  allowance 
or  tolerance  for  each  class 
D= basic  major  diameter 
X,= length  of  engagement 
p= pitch. 

This  formula  is  based  on  the  accuracy  of  present 
day  threading  practice,  and  is  applicable  to  all 
reasonable  combinations  of  diameter,  pitch,  and 
length  of  engagement.  Numerical  values  of  the 
increments  in  the  formula  for  standard  diameters, 
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pitches,  and  lengths  of  engagement  are  given  in 
table  XV.8,  p.  50. 

4.  Allowances. — ^Allowances  are  applied  only 
to  external  threads.  The  values  of  the  factor  u 
(par.  3  above)  for  allowances  are  as  follows: 


1-  == 

Class 

Factor  C 

lA 

0.  300 

2A 

.300 

3A 

.000 

The  above  formula  is  not  applicable  to  class 
lAR  as  this  class  is  produced  by  combining  the 
American  National  class  1  allowances  with  class 
lA  tolerances.  These  allowances  are  larger  than 
those  for  classes  lA  and  2A  and  provide  for  ready 
assembly  under  adverse  conditions.  Numerical 
values  of  allowances  for  each  pitch  are  given  in 
table  XVI.  2.  A  single  value  of  the  allowance  is 
applicable  to  aU  diameters  because  the  variation 
with  diameter  is  practically  negligible  when  the 
formula  is  applied. 

5.  Pitch  Diameter  Tolerances. — (a)  Values 
of  factor  C. — The  values  of  the  factor  C  (par.  3 
above)  for  pitch  diameter  tolerances  are  as 
follows: 


Class 

Factor  C 

lA 

1.  500 

and  lAR 

IB 

1.  950 

2A 

1.  000 

2B 

1.  300 

3A 

0.  750 

3B 

.  975 

It  will  be  noted  that  the  factor  C  is  30  percent 
greater  for  internal  than  for  external  threads  of  a 
iven  class  number  on  account  of  the  relative 
ifiiculties  of  manufacture. 

{b)  Tolerances  cumidative. — The  tolerances  on 
pitch  diameter  are  cumulative,  that  is,  they  in¬ 
clude  the  variations  of  lead  and  angle.  Therefore, 
the  full  tolerance  is  not  available  for  pitch  di¬ 
ameter  unless  the  lead  and  angle  of  the  thread  are 
perfect. 

(c)  Tables  of  pitch  diameter  tolerances. — Nu¬ 
merical  values  of  pitch  diameter  tolerances  for 
classes  lA,  IB,  2A,  2B,  3A,  and  3B  are  given  in 
tables  XVI. 3  to  XVI. 8,  inclusive.  These  toler¬ 
ances  are  based  on  a  length  of  engagement  of  9 

{)itches  but  are  recommended  for  all  normal 
engths  of  engagement  found  in  ordinary  work. 
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(This  length  should  not  be  confused  with  the 
lengths  of  thread  on  mating  parts  as  they  may  be 
considerably  longw  than  the  length  of  engage¬ 
ment.)  If  excessively  small  or  large  lengths  of 
engagement  are  encountered,  the  thread  toler¬ 
ances  may  be  calculated  from  the  formulas,  if 
considered  advisable, 

6.  Major  Diameter  Tolerances. — (a)  Exter¬ 
nal  threads. — The  tolerance  on  major  diameter  for 
special  threads  is  not  specified  as  it  must  be  de¬ 
termined  in  relation  to  the  requirements  of  a 
given  design  in  accordance  with  the  procedure 
outlined  on  p.  96.  Preferred  tolerances  equal 

to  0.060  Vp*  for  classes  2A  and  3A,  and  equal  to 
0.090 for  classes  Al  and  lAR  are  given  in 
table  XVI.2. 

(b)  Internal  threads. — No  tolerance  is  specified, 
as  the  maximum  major  diameter  is  established  by 
the  crest  of  an  unworn  tool  and  is  not  controlled 
by  gages.  The  maximum  major  diameter  of  the 
internal  thread  may  be  determined  by  adding 
0.7939p(=  11/12//,  table  XVI.l)  to  the  maximum 
pitch  diameter  of  the  internal  thread. 

7.  Minor  Diameter  Tolerances. — (a)  Exter¬ 
nal  threads. — No  tolerance  is  specified,  as  the  mini¬ 
mum  minor  diameter  is  established  by  the  crest  of 
an  unworn  tool  and  is  not  controlled  by  gages. 
The  minimum  minor  diameter  of  the  external 
thread  may  be  determined  by  subtracting 


0.6495p(=3/4//,  table  XVI.l)  from  the  minimum 
pitch  diameter  of  the  external  thread. 

(6)  Internal  threads. — Preferred  minor  diameter 
tolerances  for  special  threads  are  given  in  table 
XVI.2,  columns  6,  7,  8,  and  9,  and  these  are  gen¬ 
erally  applicable  for  normal  lengths  of  engagement. 
In  exceptional  cases  the  minor  diameter  tolerance 
must  be  determined  in  relation  to  the  requirements 
of  a  given  desim  in  accordance  with  the  procedure 
outlined  in  subsection  7,  p.  93.  Limiting  values 
for  this  tolerance  are  given  in  table  XVI.2,  columns 
10  and  11.  The  maximum  tolerances  shown  are 
equal  to  0.394p.  The  resulting  minimum  thread 
height  is  53  percent  of  the  basic  height.  Specifying 
the  minimum  tolerance  is  indicated  when  the  length 
of  engagement  is  exceptionally  small.  The  mini¬ 
mum  tolerance  listed  represents  the  practical  limi¬ 
tation,  particularly  for  the  larger  diameters  that 
may  be  associated  with  a  given  pitch.  Specifying 
the  maximum  tolerance  is  mdicated  when  the  ratio 
of  length  of  engagement  to  diameter  (i«/D)  is  ex¬ 
ceptionally  large.  A  larger  tolerance  up  to  the 
maximiun  may  also  be  required  when  the  diameter 
is  less  than  1/2  in.  to  minimize  tap  breakage. 

(b)  SCREW  thread  CLASSES 

1.  Classes  lA,  lAR,  and  IB. — (o)  Definition. — 
The  combinations  of  classes  lA  or  lAR  and  IB  are 
intended  to  cover  the  manufacture  of  threaded 
parts  where  quick  and  easy  assembly  is  necessary. 


Table  XVI.2. — Allowances  and  major  and  minor  diameter  tolerances,  special  threads 


Threads 
per  Inch, 
n 

Allowance,  0 

Preferred  tolerance  on 
major  diameter  of  ex¬ 
ternal  thread,  To. 

Preferred  tolerances  (Tx.)  on  minor  diameter  of  internal 
threads  for  nomlnsl  diameters  (in  Inches)  above— 

Recommendc 
values  of 
minor  dlaj 
temal  thra 

1 

>d  11ml  ‘ 

V4 

1/2 

3/4 

1 

tderanoe 

neter  of 

id,»  Ta. 

To  and  Including— 

Classes 

lAand2A 

Classes 

1  and  lAR  > 

Classes 
lA  and  lAR 

Classes 

2Aand3A 

1/2 

3/4 

1 

- 

Min 

Maz-0.384p 

1 

3 

3 

4 

5 

6 

7 

8 

9 

10 

11 

■M|| 

in. 

in. 

In. 

in. 

in. 

in. 

in. 

in. 

73 

a0035 

a  0017 

a  0015 

0.0055 

M 

.0038 

.0030 

.0016 

.0062 

56 

.0041 

.0025 

HBroAiaH 

.0018 

48 

.0045 

.0030 

aau 

.0021 

40 

(0. 0010) 

a0077 

.0051 

.0038 

.0024 

36 

.0011 

(.  OOli) 

.0063 

.0055 

.0048 

.0026 

33 

.0011 

(.0011) 

.0089 

.0060 

.0050 

.0045 

0.0039 

.0029 

.0123 

38 

.0012 

(.0013) 

.0098 

.0051 

.0046 

0.0043 

.0032 

34 

.0013 

(.0013) 

.0108 

.0073 

.0009 

.0061 

.0055 

.0048 

.0035 

.0164 

30 

.0013 

(.0015) 

.0122 

.0081 

.0088 

.0073 

.0065 

.0060 

.0039 

.0197 

18 

(.0016) 

.0131 

.0087 

.0080 

.0072 

.0066 

.0041 

18 

.0018 

.0143 

.0094 

.0089 

.0080 

.0075 

.0043 

14 

.0021 

.0155 

•  OU 

.0092 

.0086 

.0044 

12 

I  I  I’H 

.0172 

.0114 

.0104 

.0100 

.0050 

.0023 

.0028 

.0104 

.0129 

.0120 

.0060 

.0304 

.0024 

.0034 

.0225 

.0150 

.0150 

.0075 

.0492 

.0038 

.0044 

.0373 

.0182 

.0300 

.0100 

.0657 

.0033 

.0064 

.0357 

.0338 

.0300 

.0150 

.0985 

■  For  values  In  parentheses  there  Is  no  class  lAR  as  these  are  Identical  with  those  lor  class  lA. 

*  When  prefeiTM  values  (cols.  S  to  9)  are  not  suitable  and  thread  Is  deslfned  In  accordance  with  subsection  7. 
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Tasui  XVI.S. — Pitch  diameter  Uderaneee  for  external  threads  of  special  diameters,  pitches,  and  lengths  of  engagement,  classes 

lA  and  lAR 

UNS-IA,  N8-1A,  and  N8-1AR 


Designation 

'Hireads 

perlndi, 

n-l/p 

Thread 

symbol 

40 

N8-1A 

34 

UNS-IA 

32 

NS-IA 

38 

UNS-IA 

24 

NS-IA 

30 

UNS-IA 

18 

NS-IA 

UNS-IA 

14 

NS-IA 

U 

UNS-IA 

10 

NS-IA 

8 

UNS-IA 

6 

NS-IA 

4 

UNS-IA 

8am  of 
pitch  ond 
MDKth  of 
onfMO- 
meat 
Incre- 
monts 


Pitch  ditmetar  toionBcas  >  for  nominal  diameters  (In  Indies),  above— 


V3  3/4  11/4 


3 

3 

M. 

8 

11 

15 

20 

in. 

<n. 

in. 

in. 

Diameter  Increment....... _ 


■  The  pitch  diameter  toleranoes  shown  In  this  table  equal  the  sum  of  the  pitch  and  length  of  engagement  Increments  shown  In  the  second 

eohunn,  l.S(0.01S'%^-H).0I3V^>)i  where  X.-0p,  plus  the  diameter  Increment  In  the  bottom  line,  l.SXO.OOlS-v^,  where  D  equals  the  mean  dtametoc 
of  the  range.  See  wie  XVA  for  basic  Increments. 


Table  XVI.4. — Pitch  diameter  tolerances  for  internal  threads  of  special  diameters,  pitches,  and  lengths  of  engagement,  class  IB 

UNS-IB  and  N&-1B 


Designation 

Threads 
per  Inch, 
»-l/p 

Thread 

symbol 

Pitch  diameter  toleranoes  >  for  nominal  diameters  (In  Inches),  abovi 


Sum  at 
pitch  and 
length  of 
engage¬ 
ment 
Incre¬ 
ments 


in. 

NS-IB  a  003888 

UNS-IB  .004144 

NS-IB  .004454 

UNS-IB  .004830 

N8-1B 


UNS-IB 

NS-IB 

UNS-IB 

NS-IB 

UNS-IB 


NS-IB 

UNS-IB 

NS-IB 

UNS-IB 


Diameter  Increment .  0.001075  0.002110  a  002500  0.002925  0.003440  a  003970  0.004440  0.005002  0  005595 


<  The  pl^  dlam^r  toleranoes  shown  in  this  table  equal  the  sum  of  the  pitch  and  length  of  enmement  Increments  shown  In  the  second  odumn, 

1.96(0.01S^)>-H).0l5v  £•),  where  L,-9p,  plus  the  diameter  increment  In  the  bottom  line,  1.95X0.0015Va  where  D  equals  the  mean  diameter  of  the  langA 
See  table  XV.8  for  basic  increments. 
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Table  XVI.5. — Pitch  diameter  tolerances  for  external  threads  of  special  diameters,  pitches,  and  lengths  of  engagemerU,  class  tA 

UNS-2A  and  NS-2A 


Dcstcnatlon 


ThrcAds 
par  Inch, 
»“1/P 


Pitch  diameter  tolerances  <  for  nominal  diameters  (In  Inches),  above— 

1/8 

1/4 

1/2  I 

3/4 

11/4 

2 

3 

4 

6 

8 

11 

16 

To  and  Including- 

- 

1/4 

1/2 

3/4 

11/4 

2 

3 

4 

6 

8 

11 

i 

15  j 

20 

NS-2A 

UNS-2A 

NS-2A 

UNS-2A 

NS-aA 

UNS-2A 

NS-2A 

UNS-2A 

N8-2A 

DNS-2A 


in. 

0.001397 

.OOlSOO 

.001626 

.001786 


.003042 

.003246  .004 

.003487 

.003786 

.004101 


In. 

In. 

o.'o6» 

.0031 

. 

.0033 

0.0036 

.0034 

.0038 

10  N3-2A  .  004666 

8  UN»-3A  .000341 

6  NS-2A  006380 

4  UNS-2A  .008203  00)6  .0097 

Diameter  Increment .  0.000860  a  001082  a  001282  0.001600 


I  The  pitch  diameter  toteranoea  shown  In  this  table  equal  the  sum  of  the  pitch  and  length  of  engag^ent  Increments  shown  In  the  second  column, 

1.0(0.016Vl>*-fO'016V£a)>  where  £,>9p,  plus  the  diameter  increment  In  the  bottom  line,  l.OXO.OOloVf^.  where  D  equals  the  mean  diameter  of  tbs 
range.  See  table  XV.8  for  basic  Increments. 

Table  XVI. 6. — Pitch  diameter  tolerances  for  internal  threads  of  special  diameters,  pitches,  and  lengths  of  engagement,  class  2B 

UNS-2B  and  NS-2B 


Designation 

Threads 
per  Inch 
n-Hp 

Thread 

symbol 

72 

N8-2B 

64 

NS-2B 

66 

NS-2B 

48 

NS-2B 

40 

NS-2B 

36 

UNS-2B 

32 

NS-2B 

28 

UNS-2B 

24 

NS-2B 

20 

UNS-2B 

18 

NS-2B 

to 

i;ns-2b 

14 

NS-2B 

U 

UNS-2B 

10 

NS-2B 

8 

DNS-2B 

6 

NS-2B 

4 

L'NS-2B 

Sum  of 
pitch  and 
length  of 
engage¬ 
ment 
incre¬ 
ments 


Pitch  diameter  tolerances  ■  for  nominal  diameters  (In  Inches),  above — 


To  and  including— 


Diameter  increment. 


0.001117  0.001407  0.001667  0.001960  0.002293  a  002647  0.002900  0. 


■  The  pitch  diameter  tolerances  shown  In  this  table  equal  the  sum  of  the  pitch  and  length  of  engagement  Increments  shown  In  the  second  column, 

lj(0.016v^-f0.016y£^),  where  X,t»9p,  plus  the  diameter  increment  In  the  bottom  line,  1.3X0.0016V^>  where  D  equals  the  mean  diameter  of  the  range. 
See  table  XV.8  for  basic  Increments. 
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Tablb  XVI.7. — PUek  diameter  ieieraticee  for  external  threade  of  tpeeial  diametere,  pitchee,  and  lengthe  of  engagement,  date  SA 

UNS-3A  and  N&-8A 


Pitch  diameter  tolennces  >  fbr  nominal  diameteiB  (In  Inobee),  above— 


Designation 

Threads 
per  inch 
n-l/p 

Thread 

symbol 

1/8  V4  1/a  a/4  11/4 


8/4 

1  1/4 

in. 

in* 

To  and  Inclndlnc— 


3 


11 

16 

In. 

in. 

>  The  pl^  diameter  tderanoes  shown  In  this  table  equal  the  sum  (d  the  pltdi  and  length  of  engagement  Increments  shown  in  the  second  ccdumn. 
0.7a(0.018'^pH-0-Ol<>V^)i  where  X«»Sp,  plus  the  diameter  increment  in  the  bottom  line,  0.7<X0.0015^Z>,  where  2)  equals  the  mean  diameter  ct  the 
range.  See  table  XV.8  (or  basic  Increments. 

Tabus  XVI.8. — Pitch  diameter  talerancee  for  internal  threade  of  special  diametere,  pitchee,  and  lengthe  of  engagement,  daee  SB 

UNS-3B  and  NS-3B 


Designation 


Thread 


Sum  of 
pitch  and 
length  of 
engage¬ 
ment 
incre¬ 
ments 


1/8 

V4 

i/a 

3/4 

1/4 

1/a 

3/4 

1  1/4 

in. 

In. 

in. 

in. 

Pitch  diameter  toleianoes  >  (or  nominal  diameters  (in  Inches),  above— 


To  and  Indadlng— 


3 


6 

8 

11 

16 

X 

in. 

in. 

in. 

in. 

in. 

N8-3B 

CNS-SB 

N&-3B 

UNS-SB 

N8-3B 

UNS-SB 

NS-3B 

DNS-3B 

NS-3B 

UNS-SB 

N8-3B 

UN8-3B 

NS-3B 

UN8-3B 


Diameter  increment.. 


0.0080 
.0086  0.0000 

.0097  .0100 

.0114  .0118 


aooi98s  aooaaao  aooatoi  aoo37»7  aooaoof  0.003439  aoo3797 


>  The  ^itch  diameter  tolerances  shown  In  this  table  equal  the  sum  of  the  pitch  and  length  of  enngement  Increments  shown  In 
O.97ll(0.0lWp+O.0l6V^),  where  Xa»9p,  phis  the  diameter  increment  in  the  bottom  line,  0.97SX02W13\^,  where  D  equals  the  mean  dll 
8w  table  x  V.x  for  basic  increments. 


in  the  second  cidamn, 
diameter  of  the  range. 
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amd  where  an  allowance  is  required  to  permit  ready 
assembly,  even  when  the  threads  are  dightly 
bruised  or  dirty. 

(6)  Allowances  and  tolerances. — Allowances  for 
all  diameters  and^tch  diameter  tolerances  are 
spewed  in  tables  aVI.2,  XV1.3,  and  XVI.4,  and 
their  ^plication  is  shown  in  figure  XV .2,  p.  52. 

2.  C;labses  2A  and  2B. — (a)  D^nitton.— <31as8 
2A  for  external  threads  and  2B  for  mtemal  threads 
are  standards  designed  for  general  use.  A  mod¬ 
erate  allowance  is  provided  which  minimizes 
galling  and  seizure  encountered  in  assembly  and 
use;  it  also  accommodates  platings,  finishes,  or 
coatings.  (Where  the  allowance  is  not  sufficient 
for  thickne^es  of  plating  or  coating  required, 
special  provisions  are  necessary.)  The  maximum 
dimensions  of  threads  which  are  electroplated  or 
have  coatings  of  similar  thicknesses  are  mcreased 
by  the  amount  of  the  allowance. 

(6)  Allowances  and  tolerances. — Allowances  for  all 
diameters  and  pitch  diameter  tolerances  are  speci¬ 
fied  in  tables  XVI.2,  XVI.5,  and  XVI.6,  and  their 
application  is  shown  in  figure  XV.3,  p.  53. 

3.  Classes  3A  and  3B. — (a)  Definiiion. — Class 
3A  for  external  threads  and  class  3B  for  internal 
threads  provides  a  class  for  such  applications 
where  closeness  of  fit  and  accuracy  of  lead  and 
angle  of  thread  are  important.  They  are  obtain¬ 
able  consistently  only  by  the  use  of  high  quality 
production  equipment  supported  by  a  very  effi¬ 
cient  system  of  gaging  and  inspection. 

(6)  Allowances^  am  tolerances. — No  allowance 
is  provided,  but  since  the  tolerances  on  “go”  gages 
are  within  the  limits  of  size  of  the  product,  9ie 
gages  will  assure  a  slight  clearance  between  prod¬ 
uct  made  to  the  maximum-metal  limits.  Pitch 
diameter  tolerances  are  specified  in  tables  XV.7 
and  XV.S  and  their  application  is  shown  in  figure 
XV.3,  p.  53. 

5.  METHOD  OF  OESIQNATINQ 

The  method  of  designating  a  special  thread’ 
is  by  the  use  of  the  letters  UNS  or  NS,  as  indicated 
in  tables  XVI.3  to  XVI.8,  inclusive,  preceded  by 
the  diameter  in  inches  and  the  niunber  of  threads 
per  inch,  all  in  Arabic  characters,  and  followed  by 
the  tolerance  classification,  with  or  without  pitch 
diameter  tolerances  or  limits  of  size.  See  “Method 
of  designating  a  screw  thread,”  p.  51. 

An  example  of  an  external  tl^ead  designation 
and  its  meaning  is  given  as  follows: 

>  A  possible  slight  interference  of  metal  may  occur  at  the  crest  comers  at 
the  mmor  diameter  when  a  British  made  minlmnm  internal  thread  is  assem¬ 
bled  with  a  maximum  American  made  dass  3A  external  thread. 

>  Certain  diametei^pltch  combinations  are  becoming  recognised  as  pre- 
tnred  and  the  present  tendency  in  uniflcation  of  screw  thread  standards  is 
to  assemble  all  preferred  diametei^pitch  combinaticnis,  other  than  those  in 
the  coarse  and  fine  series,  into  a  shwle  tabulation.  Such  a  tabulation  already 
exists  as  tables  22  and  23  of  ABABl.1-1949  and  table  16  of  British  Standard 
1680: 1049,  and  it  includes  dlameter^pitch  combinations  in  the  present  extra- 
fine,  S-thread,  12-thread,  and  16-thread  series  as  well  as  other  praerred  diam¬ 
eter-pitch  combinations.  The  adoption  of  a  single  thread  symbol  appUosble 
to  all  such  preferred  combinations  ot  diameter,  pitch,  and  tolerances^  such  as 
"TTNB,”  is  under  discussion  in  the  various  standards  committees. 


6.  DIRECTIONS  FOR  DETERMINING  LIMITS  OF 
SIZE  OF  SPECIAL  THREADS 

The  following  directions  are  intended  to  simplify 
the  task  of  the  designer  or  specification  writer  in 
prraaring  the  specification  for  a  special  thread: 

The  procedure  to  be  followed  in  determining 
values  for  the  essential  thread  elements,  as  shown 
in  ^ure  XVI.l,  and  the  associated  tolerances,  is 
outlined  in  table  XVI  .9.  The  application  of  this 
and  other  tables  is  illustrated  by  the  foUowing 
example: 


Internal  thread,  l)i-28UNS-2B 
Length  of  engagement,  1  inch 

Min  major  diameter - - - - - =31.5000  inches 

Min  pitch  diameter = basic  major  diam- 
eter-3/4/f,  table  XVI.1,=  1.6000- 

0.0232. . =  1,4768 

Max  pitch  diameter = min  pitch  diameter 
+tolerance,  table  X'V1.6,= 1.4768+ 

0.0055 . =  1.4823 

Min  minor  diameter = basic  major  diam¬ 
eter- lj4ff,  table  XVI.1,= 1.5000- 

0.0387- . =  1.4613 

Max  minor  diameter=min  minor  diam- 
eter-f tolerance,  table  XVI.2,= 1.4613 
+0.0043 . =  1.4656 


The  dimensions  of  the  above  internal  thread  may 
be  stated  on  the  drawing  as  follows: 

Major  diameter,  1.5000  min 
Pitch  diameter,  l-4768j^^'QQ^ 

Minor  diameter,  l-4613|tQ'QQ^ 

External  thread,  l)i-28UNS-2A 
To  mate  with  the  above  thread 


Max  major  diameter=basic  major  diameter 
—allowance,  table  XVI.  2,= 1.5000—  0.0012.. .  =  1.4988 
Min  major  diameter=max  major  diameter— tol¬ 
erance,  table  XVI.  2, =1.49^-0.00^ _ =  1.4923 

Max  pitch  diameter = max  major  diameter 

-3/4H,  table  XVI.1,= 1.4988-0.0232... . =  1.4756 

Min  pitch  diameter =max  pitch  diameter— toler¬ 
ance,  table  XVI.5= 1.4756-0.0042 . =1.4714 

Max  minor  diameter = max  major  diameter— 

IMjH,  table  XVI.l  =  1.4988  -0.0438 . .  =  1.4550 


The  dimensions  of  the  above  external  thread 
may  be  stated  on  the  drawing  as  follows: 

Major  diameter,  1-4988 ]to"oow 

Pitch  diameter,  1-4756 
Minor  diameter,  1. 4550  max. 
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Clearance  formed  by  tap. 


Fioxnua  XVI.l. — Thread  dimenaiont  to  he  determined  for 
a  epeeial  thread. 


The  design  of  a  special  thread  usually  requires 
that  consideration  be  nven  to  various  factors  in 
order  that  the  thread  assembly  will  function 

iyroperly.  These  factors  are  discussed  in  the  fol- 
owmg  subsection.  It  is  to  be  noted  particularly 
that  deviations  from  the  preferred  tolerances  for 
major  diameter  of  the  external  thread  and  for 
minor  diameter  of  the  internal  thread  may  be 
necessary  in  order  to  arrive  at  the  optimium 
deugn. 


7.  DESIGN  OF  SPECIAL  THREADS 

1.  General. — In  general,  any  given  problem 
in  thread  design  may  be  susceptible  to  several 
more  or  less  satisfactoir  solutions  based  on  the 
preliminary  selection  of  certain  elements  of  the 
design  and  the  proper  adjustment  of  the  other 
elements.  In  other  words,  thread  design  is  to  a 
large  extent  empirical  and  is  partially  based  on 
previous  experience  with  similar  designs  and  the 
judgment  of  the  designer.  Accordid]^y,  it  is  not 
practicable  to  present  a  definite  system  of  ap¬ 
proach  to  the  design  of  a  threaded  assembly  but 
merely  to  present  a  discussion  of  various  design 
factors. 

The  interrelation  of  length  of  engagement, 
minimum  major  diameter  of  the  external  thread, 
maximum  minor  diameter  of  the  internal  thread, 
and  the  stren^h  of  the  assembled  thread  needs  to 
be  imderstood  and  carefully  considered  in  order  to 
produce  the  optimum  desi^  of  a  special  thread. 
It  is  not  economical  to  rise  either  a  length  of  thread 
engf^ement  which  is  longer  than  required  or 
shorter  than  that  which  will  develop  the  full 


Table  XVI.O. — Coneolidated  method  for  the  calculation  of  dimeneiona  of  apecial  threada 


nmad  element 

Eztenial  thread 

Internal  thread 

lA 

LAB 

2A 

aA 

IB 

2B 

SB 

1 

a 

3 

4 

6 

6 

7 

8 

diameter 

N<nntnal  sUe  mtniis  aUowanoe 

Nmnlnalslse 

Nominal  sire 

Table  XVI.3, 
001.3 

Table  XVI.3i 
od.3 

Table  XVL3; 
od.3 

Toieranoe  on  major 
diameter 

Use  preferred  nine  In  table  XVI.2,  ool.  4  or  8,  or  oompnte  In  accord¬ 
ance  with  dlrectkms  for  desl(nln(  apedal  threads,  p.  03.  Apply 

TnIniM 

None  spedfled  as  the  maximum  Is  established 
by  the  crest  d  an  unworn  tod 

Plteb  diameter 

Subtract  i/iH,  table  X  VI.1,  od.  3  from  marimniti  major  diameter 

Subtract  3/4H,  table  XVI.l,  cd.  3  from  basle 
major  diameter 

Tolennoe  on  pitch 
diameter 

Table  XVI.3. 
Apply  mlnna 

Table  XVI.3. 
Apply  minus 

Table  XVIJL 
Apply  minus 

Table  XVI.7. 
Apply  minus 

Table  XVI.4. 
Apply  plus 

Table  XVI 6. 
Apply  plus 

Table  XVI.8. 
Apply  plus 

MtaKO- diameter 

Sabtraot  1  h{V2H,  table  XVI.l,  ooL  6  from  maihnnm  major  diameter. 
This  is  a  reference  dimension  only 

Subtract  1  1/4H,  table  XVI.l,  col.  5  bom  the  basic 
major  diameter 

Tolennoe  m  mlnar 
diameter 

None  spedfled  as  the  mlnlmnm  Is  established  by  the  crest  of  an 
unworn  tod 

Use  preferred  value  In  table  XVI.2,  ool.  6,  7,  8,  or 

9,  or  compute  In  accordance  with  directions  for 
deslBdng  special  threads,  p.  03.  See  table 
XVI.3,  cols.  10  and  11.  Apply  plus 
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Tabu  XVI.10. — Data  for  determining  strength  faetore  in  special  thread  design 

NOTATION 


J>  »IiMi«iBalardlaiiwtar. 

Dt  -iMiordiuMterofimw. 

XT.  •minwdteiMtttoftNipedtaole. 
T««-t<ilw«ne»ea  minor  dtometerot  tapped  hole. 
Tm  -toiuanM  on  pttdi  dtameter  of  aoew. 


Q-j«-3JSe 


a  oaBowanm  on  an  dlameten  of  eerew. 
X.olenctb  of  thread  enfacement. 
yta^ftrem  area  of  acrew. 

&  -area  in  shear  on  screw  in  line  with  K,. 
St-area  in  shear  in  tapped  hole  in  line  with  D,. 


CONSTANTS 


^  SootSO*  1.08» 
Ci-g  -g - - - 

^  •  cotso*  0.074279 

Ci-jg  - - - 

C4-a  tan  90*-0.t7738a- 
Ci-en  tan  ao*-il.8U8a- 


FORMULAS 

Item  ,  KAzntoic  mstai  roa  both  scbbw  amp  TAmn  hou 

1.  K,  min—B— ^ 

2.  Max  area  in  shear  of  screw  per  ineh-& max  per  inch- CiJt.  min. 

3.  Min  length  of  thread  engagement,  L,  mln-^XB,  max,  with  ^  taken  from  graph,  Hgnte  XVL3. 

4.  Area  in  shear  of  screw  in  length  L,  min— &  max  per  InehXX,  min  (-item  2Xitem  3). 

.  .  .  _  ,  S.maxperinehXi.mln/  ““ 


]6 

14 

13 
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aoe77 
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a0903 
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.0000 

.0813 

.0074 

9.338 

A08S 

A928 

A  774 

29.03 

26.89 

21.78 

18.14 

.  S.maxperinehXi.mln/  l.,._  - 

6.  Max  stress  area  of  screw -A,  max- -  ■  ^ - 1 -gltem4  1- - g - - 

KAxnnnt  mxtai.  scbxw,  it,  hatixph 

0.  JC.max-X'.min+Tx*, 

7.  Min  area  in  shear  of  screw  per  ineh-&  min  per  Inch-if.  max  (Ci— Ci  Tx»). 

A  i.  required  to  develop  full  strength  of  screw  for  rx.8elocted-gj^|gi^^-(-^j^®)  or-(|~)- 

Hnmnm  mbtal  rot  both  scaixw  anp  tafpkp  holb 

9.  Min  stress  area  of  serow-A,mln-0.78#4[D— Cl— (TiW-0)p. 

10.  Min  area  in  shear  of  screw  in  length  X«-S,  min- STamaxICi— Ci  (I’r.+Tk.+O))  X.or-vhr.  max  (0.76— (Tk»+TkrK7)|  X«. 

11.  Min  area  in  shear  <rf  tapped  hole  in  length  Xa-S.  min-vB#  min  (0.876— Ci  (Tj>,+TB»+C)]  X.. 

HDaKXTH  MBTAL  TAFPSP  HOLB,  B.  MOaKHM,  WBBN  TAPTBP  MATBBIAL  U  WBAXBB  THAN  SCBBW 

-  _  area  in  shear  of  screw  in  length  Xa  _/item  4\  _ 0.76  Km  min _ _ 

‘**0100  in  shear  of  tapped  hole  in  length  Xa~  \item  11  /“b,  min  (0.876— Ci  {Tot+Ten+O)] 


,  _  ^ultimate  tensile  strength  of  tapped  material _ 

"•  "'"nhimate  tensile  strength  of  screw  materlaT' 

14.  Ifa<Bi,thenXaiequlred-Xaft)r  Tx. 8electedx^-(***”,*^*tl^)* 

strength  of  the  externally  threaded  member. 
Other  factors,  such  as  control  of  tap  breakage, 
proper  seating  of  a  threaded  part  on  a  shoulder, 
the  prevention  of  cross  threading,  conditions  of 
loading  when  the  assembled  parts  are  not  con¬ 
centric,  and  possible  collapse  of  a  hollow  externally 
threaded  member,  require  careful  analysis  imd 
adjustment  of  the  des^  with  respect  to  selection 
of  the  diameter-pitch  combination,  the  class  of 
thread,  length  of  engagement,  and  major  and 
minor  diameter  tolerances. 

2.  Selection  of  Class  of  Thread. — Con¬ 
sideration  should  first  be  given  to  the  use  of  a  class 
2A  external  thread  with  a  class  2B  internal  thread 
since  these  classes  are  designed  for  general  use. 
The  use  of  class  2A  provides  that  there  will  always 
be  a  small  clearance  between  maximum-metal  parts 
except  when  the  external  thread  is  plated.  Plated 


parts  are  intended  to  be  gaged  with  basic-size 

AF  tt  •aT  __  _  •_ _ A_  J  A.t _ A 


seizing-  Tolerances  are  sufficiently  laige  so  that 
ordinary  production  methods  are  genei^y  appli¬ 
cable. 

Past  experience  with  similar  designs  may  indi¬ 
cate  that  a  more  accurately  made  or  closer  fitting 
thread  is  required  than  that  which  is  permitted 
by  classes  2A  and  2B  tolerances.  In  such  cases, 
consideration  should  be  given  to  the  use  of  classes 
3A  and  3B.  If  these  tolerances  are  not  sufficiently 
close,  it  may  be  necessary  to  apply  the  American 
National  class  3  tolerances.  The  necessary  in¬ 
crease  in  cost  should  not  be  overlooked. 

ha  some  designs  there  may  be  advantages  in 
providing  for  CTeater  average  looseness  of  fit  than 
that  obtained  with  classes  2A  and  2B.  Such 


0  OUNCTCn-INCH 

Figure  XVI. 2. — Chart  for  determining  minimum  length  of  thread  engagement. 

greater  average  looseness  is  provided  by  classes  lA  cedure  is  to  convert  the  thread  to  the  correspond- 

and  IB  or  the  assembly  of  class  1 A  external  threads  ing  class  of  Unified  thread,  compare  the  new  major, 

with  class  2B  internal  threads.  The  minimum  pitch,  and  minor  diameter  tolerances  with  the  old 

looseness,  however,  is  the  same  as  for  classes  2A  tolerances,  and  then  give  careful  consideration 

and  2B  except  that  a  positive  allowance  is  pro-  to  the  desirability  of  the  new  limits  of  size, 

vided  for  plated  parts.  When  a  greater  minimum  Taking,  for  example,  the  conversion  of  a  class  1 
looseness  is  requisite  to  provide  for  adverse  condi-  thread  to  classes  lA  and  IB:  Under  ordinary  con- 

tions  of  assembly,  class  lAR  is  available,  which  is  ditions  where  the  thread  is  being  used  only  as  a 

not  a  Unified  class  and  is  based  on  the  American  simple  fastener  and  the  length  of  engagement  is 

National  class  1  allowance  combined  with  class  lA  normal,  such  substitution  may  be  made.  If,  for 

tolerance.  These  classes  also  provide  larger  any  reason,  the  previously  specified  tolerances  may 

tolerances  to  the  manufacturer,  which  may  be  of  not  be  exceeded,  it  may  be  neces  .aiy  to  specify 

advantage  if  the  thread  is  difficult  to  produce.  class  2A  or  2B  or  both.  Also,  if  the  thread  must 

It  shoidd  be  noted  that  any  class  of  external  carry  a  high  axial  stress  or  if  cuncentricity  of  the 

thread  may  be  associated  with  any  class  of  internal  two  mating  parts  is  a  factor,  the  conversion  should 

thread,  there  being  no  requirement  to  combine  be  from  class  1  to  classes  2 A  and  2B. 
classes  of  like  number.  A  close  fitting  thread  assembly  imder  some  con- 

In  redesigning  tlureads  from  American  National  ditions  may  faff  whereas  the  cause  of  failure  may 

to  Unified  standards,  it  should  be  remembered  that  be  eliminated  by  prov-iding  a  looser  fit.  A  cap 

exact  correspondence  between  the  old  and  new  screw  that  seats  only  on  one  side  of  the  bearing 

class  numbers  does  not  exist.  For  most,  but  not  surface  under  the  head  may  break  off  when  the 

all,  diameter-pitch  combinations,  the  combined  screw  is  tightened.  When  a  screw  has  a  large 

tolerances  and  allowances  of  the  Unified  classes  are  bearing  surface  under  the  head  or  when  the  head 

somewhat  larger  than  American  National  classes  must  be  square  with  a  projecting  pin,  sufficient 

of  corresponding  number.  Recommended  pro-  pitch  diameter  clearance  must  be  provided  to 
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allow  for  any  out-of-squareness  of  tbe  screw  axis 
with  the  bearina  surface  \mder  the  head.  Thus, 
as  laqge  a  pitch  diameter  tolerance  as  possible, 
leather  with  providing  proper  tolerances  on 
squareness  of  face  with  the  thread  axis  where 
seating  is  required  may  avoid  the  necessity  for 
specifying  a  heat  treated  bolt. 

3.  Eccsntricitt  of  Assembly  and  Cross 
Threading. — The  axis  of  the  internal  thread  can 
be  dimlaced  radially  from  coincidence  vdth  the 
ATia  of  the  external  thread  by  an  amount  equal  to 
the  sum  of  the  pitch  diameter  tolerances  and  the 
allowance.  This  radial  displacement  mav  be 
sufficient  so  that  the  flank  contact  is  entirely  on 
one  side  and  on  the  opposite  side  the  crest  of  the 
external  thread  will  be  m  line  with  the  crest  of  the 
internal  thread  with  the  following  results  when  the 
screw  is  constrained  in  such  a  portion  in  a  tapped 
hole:  (1)  There  will  be  danger  of  crossing  the 
threads  in  starting,  and  (2)  the  screw  may  puU 
out  of  the  hole  when  tension  is  exerted  in  this 
constrained  position.  Such  a  condition  will  occur 
when  the  sum  of  the  major  diameter  toler^ce  on 
the  external  thread  and  the  minor  diameter 
tolerance  on  the  internal  thread,  Tc+Tjcm,  is 
equal  to  or  greater  than  basic  D—K»  min— 2(ff— 
eg—Sn,  where  0  is  the  allowance  and  e  is  the  pitch 
diameter  tolerance.  As  basic  D—Kn  min  equals 
lYiH,  the  maximum  value  for  the  sum  of  these 
tolerances  should  be 

2j>,+  2jt,= IJiff— 20 —  — Tan 

It  should  be  noted  that,  if  the  tolerance  on  the 
minor  diameter  of  the  internal  thread  must  neces¬ 


sarily  be  large,  the  major  diameter  of  the  external 
thread  must  be  held  close  to  the  maximum  major 
diameter  and  vice  versa.  However,  if  the  allow¬ 
ance,  the  tolerance  on  major  diameter  of  the  ex- 
ternu  thread,  and  the  tolerance  on  minor  diameter 
of  the  internal  thread  do  not  exceed  the  values 
shown  in  table  XVI.  2,  and  if  the  pitch  diameter 
tolerances  do  not  exceed  the  values  for  classes 
lA  and  IB  shown  in  tables  XVI.3  and  XVI.4, 
cross  threading  or  eccentric  pull-out  will  not  occur. 

4.  Strength  Factors. — It  is  of  primary  in¬ 
terest  to  assure  that  the  length  of  thread  en^ge- 
ment,  L„  is  sufficiently  long  so  that,  if  failure 
should  occur,  the  external  thread  (screw)  will 
break  rather  than  that  either  the  external  or 
internal  thread  will  strip.  In  other  words,  the 
length  of  thread  engagement  shall  be  sufficient  to 
develop  the  full  strength  of  the  screw.  Various 
formulas  applicable  to  the  determination  of  the 
relation  of  critical  areas  to  thread  dimensions  are 
mven  in  table  XVI.  10.  These  areas,  as  indicated  in 
ngure  XVI.3,  are  (1)  the  effective  cross-sectional 
area,  or  stress  area,  of  the  screw,  (2)  the  shear  area 
of  the  screw  thread  which  depends  principally  on 
the  minor  diameter  of  the  tapped  nole,  and.  (3) 
the  shear  area  of  the  tapped  We  thread  which 
depends  principally  on  the  major  dWieter  of 
the  screw. 

(a)  Length  of  engagement  determined  by  shear 
area  of  screw. — Formula  8,  table  XVI. 
the  length  of  engagement  required  to 
the  full  strength  of  the  screw  when  the 
of  the  material  in  which  the  hole  is  tapped  is  the 
same  as,  or  slightly  less  than,  the  strength  of  the 
material  of  the  screw.  The  value  of  L,  thus 


10,  gives 
develop 
strength 
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obtuned  is  sufficient  for  a  permanently  fastened 
connection.  If,  however,  the  screw  is  an  adj  usting 
or  lead  scre^  or  if  the  connection  will  be  frequently 
unscrewed,  L,  should  be  increased  to  allow  for  the 
expected  wear  on  the  flanks  of  the  threads  during 
the  useful  life  of  the  components. 

^  For  tapped  holes  in  sheet  metal,  the  maximum 
sue  of  the  screw  to  be  specified  should  be  such 
that  the  thickness  of  sheet  equals  the  L,  required 
to  develop  fxill  strength.  In  order  to  use  the 
largest  possible  screw,  it  is  necessary  that  the 
tolerance,  3^.,  on  the  minor  diameter  of  the  hole 
should  be  the  practical  minimum.  If  it  should 
prove  to  be  impracticable  to  reduce  the  minor 
diameter  tolerance  to  such  a  value,  it  may  be 
necessary  to  decrease  the  minimum  minor  diam¬ 
eter  of  the  internal  thread  and  to  increase  the 
minor  diameter  tolerance  by  the  same  amount. 
If  this  is  done,  the  maximum  minor  diameter  of 
the  screw  inust  be  reduced  by  the  same  amount 
to  prevent  interference,  and  the  minor  diameter 
of  the  “Cfo”  tbead  ring  gage  must  likewise  be 
d^reased  as  this  is  the  only  control  of  the  minor 
diameter  of  the  screw.  In  all  such  cases,  where 
dimensions  are  altered  from  those  calculated 
ac^rding  to  this  standard,  the  word  “modified” 
with  an  asterisk  (*)  should  be  placed  beside  the 
thr^d  designation.  An  asterisk  should  be  placed 
beside  each  dimension  that  does  not  comply  with 
the  standard. 

The  factor  2  used  in  the  numerator  of  formula  8 
wd  the  denominator  of  formula  5  means  that  it 
is  assumed  that  the  area  in  shear  must  be  twice 
the  tensile  stress  uea  to  develop  the  full  strength 
of  the  screw.  This  assumption  is  based  on  exper¬ 
iments  made  by  the  National  Bureau  of  Standards 
in  1929,  in  which  it  was  found  that  for  hot-rolled 
and  cold-rolled  steel,  and  brass  screws  and  nuts, 
this  factor  varied  from  1.7  to  2.0.  Taking  the 
factor  as  2  provides  in  general  a  small  factor  of 
safety  against  stripping  of  the  threads. 

(6)  Length  engagement  determined  by  shear 
area  of  met. — The  ratio  of  the  area  in  shear  in  the 
screw  and  the  area  in  shear  in  the  tapped  hole  is 

S'ven  by  formula  12,  table  XVI.IO.  This  ratio, 
1,  will  usually  be  less  than  1  and  the  strength  of 
the  material  of  the  tapped  hole  can  be  less  than 
the  strength  of  the  material  of  the  screw  by  this 
ratio  with  no  indicated  increase  in  Z,  by  formula 
8.  If,  however,  the  ratio 

tensile  strength  of  the  material 

g  _ _ of  the  tapped  hole _ 

tensile  strength  of  the  material  of  the  screw 

is  less  than  Bi,  then  L,  shoiild  be  miiltiplied  by 
Bi/Rj  to  provide  sufficient  length  of  thread  to 
prevent  stnpping  of  the  threads  in  the  tapped  hole. 

For  retaining  collars  on  shafts  where  the  ex¬ 
pected  fudal  force  resisted  by  the  collar  is  appre- 


ciabW  less  than  the  tensile  force  that  the  diaft 
itself  is  capable  of  resisting,  need  o^y  be  long 
enough  to  withstand  the  expected  axial  force  on 
the  collar.  If  Fg  is  the  axial  force  to  be  carried  by 
the  collar  and  uts  is  the  tensile  strength  of  the 
material  of  the  shaft  in  pounds  per  square  inch, 
then  the  length  of  thread  engi^ement  required  on 
the  shaft  is  equal  to  2Fe/{vi8'X.S,  mu^,  where 
S,  min  is  given  by  formula  7,  when  the  strength 
of  material  of  the  collar  is  the  same  or  slighUyl^ 
than  the  strength  of  material  of  the  shaft.  Katios 
Ri  and  R2  should  be  computed  as  previously  ex- 

fdained  to  determine  whether  or  not  a  greater 
ength  is  required  to  prevent  stripping  of  the 
threads  in  the  collar. 

(c)  Hollow  externally  threaded  ‘parts. — For  screws 
with  through  axial  holes,  the  length  of  engagement 
required  is  of  course  less  than  if  the  screw  is  solid. 
For  this  condition,  formula  8  becomes 

r  2(.4,  max— A,  max) 

Lt  max=  o*  • - .  c  -  > 

S,  min  per  mch 

where  An  is  the  cross-sectional  area  of  the  hole. 

However,  as  the  wall  thickness  of  either  or  both 
the  internal  and  external  members  becomes  thin, 
the  tendency  of  the  external  member  to  enlaige 
and  the  internal  member  to  neck  down  in  the 
thread  means  that  an  greater  than  given  by  the 
above  formula  must  be  used,  also  that  the  toler¬ 
ances  on  minor  diameter  of  the  internal  thread  and 
major  diameter  of  the  external  thread,  TV.  and 
Td„  must  be  small  to  obtain  the  maximum 
practicable  depth  of  thread  engagement.  For 
components  having  threads  on  t^-waU  tubing, 
tests  under  actual  working  conditions  should  M 
made  to  determine  proper  selection  of  wall  thick¬ 
nesses,  length  of  engagement,  and  pitch  of  thread. 

(d)  Control  of  tap  breakage. — The  size  of  iiC,,  is  a 
factor  in  controlling  tap  breakage.  Tap  breakage 
is  infrec[uent  if  the  diameter  of  the  tap  is  over  K 
inch  or  if  the  length  of  thread  to  be  tapped  is  less 
than  K-D.  For  sizes  less  than  K  inch  and  lei^th  of 
thread  over  JiD,  tap  break^  can  be  minimized 
by  use  of  a  large  Kn,  that  is  Txn  maximum.  How¬ 
ever,  this  means  that  X.  may  have  to  be  increased 
to  develop  the  full  strength  of  the  screw. 

5.  Examples  op  Thread  Design. — The  design 
of  special  threads  for  particular  purposes  are  illus¬ 
trated  by  the  following  examples: 

Example:  A  gun  barrel  is  subjected  to  an  internal 
explosive  pressure  that  produces  a  tensile  stress  in 
the  threaded  end.  The  length  of  engagement  of 
the  threads  should  be  sufficient  to  produce  a  mini¬ 
mum  area  in  shear  on  the  threads  of  the  screw  in 
line  with  the  minor  diameter  of  the  tapped  hole 
threads  equal  to  twice  the  maximum  stress  area 
of  the  threaded  portion  of  the  barrel. 

Assume  that  the  thread  on  the  barrel  is 
1.5-8N-2A  and  the  minimum  internal  dimeter  of 
the  barrel  at  the  threaded  end  is  0.792  inch. 
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Ib  table  XV.25  will  be  found  the  following 
dimenaions  of  the  external  thread: 

D,  max=s  1.4978  inch 

E,  max=  1.4166  inch 

K,  max=  1.3444  inch. 

From  table  XV.26,  iiT,  min= 1.3647  inch.  If 
we  select  the  tolerance  for  minor  diameter 
of  hole  7'kii= 0.0250  inch,  Kn  max  will  equal 
1.36474-0.0250=1.3897,  which  will  permit  the  use 
of  a  IH  (1.375)-mch  tap  drill. 

The  minimum  area  in  shear  per  inch  can  be 
computed,  using  formula  7,  table  XVI.  10: 


Sg  min=JRr»  max  (Ci—CtTgn) 

=  1.3897  (2.356-14.51X0.025) 
=2.7700  sq  in. 

The  maximum  stress  area  of  the  external  thread, 
if  solid,  using  formula  5,  table  XVI. 10,  is 

GiKn  minX^XA  max 
Ab  max= - 2 - * 

^  from  chart=0.622, 


2.356  X 1 .3647  X  0.622  X 1 .4978 
2 


1.4977 


Area  of  minimum  center  hole 

=  (t/4)X0.792*=0.4926 

Max  stress  area  of  external  threaded  member 

=  1.0051 


Length  of  thread  engagement  required 

T  _2Xmax  A, 
S,min 
__  2X1.005 
2.7700 


=0.726  inch. 


If  a  length  of  engagement  of  0.73  inch  cannot 
be  obtained,  the  tolerance  on  minor  diameter, 
of  the  internal  thread  should  be  reduced.  If 
a  space  for  a  longer  length  of  engagement  is 
available,  Tic,  can  be  increased. 

Example:  The  dimension  is  required  of  the  larg¬ 
est  steel  cap  screw  that  can  be  used^  to  hold  a 
bracket  on  a  cast  iron  bodj.  The  tensile  strength 
of  the  steel  is  60,000  Ibs/m.®,  the  tensile  strength 
of  the  cast  iron  20,000  Ib./in.*,  and  the  thickness  of 
the  cast  iron  is  such  that  the  length  of  thread 


engagement  cannot  exceed  1  inch.  The  screws  on 
the  top  side  of  the  bracket  will  be  in  tension. 
From  the  ratio  of  the  tensile  strengths  of  the  two 
materials,  i^=20,000/60,000=0.3d3,  it  is  evident 
that  the  len^  of  the  tapped  hole  thread  must  be 
considerably  longer  them  the  length  of  thread 
engagement  reaped  to  develop  the  full  strength 
of  the  screw.  Ki  will  be  of  the  order  of  0.85  and 
the  length  of  thread  in  the  tapped  hole  will  be 


approximately 


0.85 

0.333 


=2.55  times  as  long 


as  the  length  req^ed  to  develop  the  full  stren^h 
of  the  screw.  X,  required  to  develop  the  full 
strength  of  the  screw  must  be  of  the  order  of 
1.000/2.55=0.392  inch. 

Inasmuch  as  the  hole  is  tapped  in  cast  iron,  a 
relatively  coarse  thread  would  be  required,  that  is 
UNC  or  coarser.  For  such  threads  X«/D,  as 
shown  on  the  chart,  figure  XVI.2,  varies  between 
0.54  and  0.59.  Taki^  LJD=0.57,  the  approx¬ 
imate  diameter  required  is  0.392/0.57=0.6877. 
Try  Z?=ll/16=0.6875  inch.  The  selected  pitch 
comd  be  either  10  or  8  tpi  with  8  tpi  preferred. 
For  a  bracket  screw,  class  2A  would  be  the  pre¬ 
ferred  class.  Thus,  the  screw  is  1 1/16"-8UNS-2A 
and  the  hole  11/16''-8UNS^2B. 

Next,  compute  the  dimensions  of  the  screw  and 
hole  to  determine  whether  or  not  the  above  selec¬ 
tion  is  correct. 


Max  major  diameter  of  screw,  D,  max,  table  XVI.2, 
s=  basic  D-G'=0.6875-0.0024=0.6861 

Min  major  diameter  of  screw,  D,  min,  table  XVI.2, 

=  D,  max-  Ti).=0.6851 -0.0150=0.6701 

Min  minor  diameter  of  tapped  hole,  X„  min,  table  XVI.1, 
=  D- lliH=0.6876-0.m3=0.5522 

The  niunber  of  11/16-8  screws  required  will 
depend  on  the  torque  that  may  develop  on  the 
bracket  that  will  produce  tension  in  the  screws. 
It  should  be  possible  to  tighten  these  screws  to  the 
yield  strength  of  the  steel  without  stripping  the 
cast  iron  tmeads. 

The  complete  table  of  dimensions  of  the  tapped 
hole  and  screw  is 


Tapped  hole,  11/16-8UNS-2B 


hu* 


Min  major  diameter _ _ - . —  =0.  6876 

Min  pitch  diameter,  table  1,0.6875  —0.0812 _ =0.  6063 

Max  pitch  diameter,  table  6,0.6063  +  0.0086 _ =0.  6149 

Min  minor  diameter,  table  1,0.6875—0.1363 _ =0.  5522 

Max  minor  diameter,  0.6522+0.0492  (above)  __  =0.  6014 

Screw,  11/16-8UNS-2A 

Inch 

Max  major  diameter,  table  2,0.6875  —0.0024 —  =0.  6861 

Min  major  diameter,  table  2,0.6851—0.0150 _ =0.  6701 

Max  pitch  diameter,  table  1,0.6851—0.0812 _ =0.  6039 

Min  pitch  diameter,  table  5,0.6039—0.0066 - =0.  6973 

Max  minor  diameter,  table  1,0.6851—0.1534 _ =0.  5317 

Min  length  of  thread  engagement _  =0.  951 
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Because  of  the  length  of  the  thread  required  in  min  and  not  on  max  the  maximum  toler- 
the  tapped  hole  and  the  f^t  that  the  shear  area  ance,  0.0492,  table  XVI.2,  has  been  used  for  minor 
of  the  hole  thread  is  critical,  which  depends  on  diameter. 

Titus,  max  minor  diameter  of  tapped  hole=0.5522+0.0492=0.6014. 

This  will  permit  the  use  of  a  19/32  (0.6938)-ineh  tapdrill. 

LJD  from  chart,  figure  XVI.2  =0.5650 

L,  min=LJDXD,  max=0.5650X  0.6851 =0.3871 

Tan  (table  XVI.6)  =0.0086 


Rt. 


table  XVI.IO,  formula  12= 


0.75  Kn  min 

D,  min  (0.875-C4(r„+7n.+  G)] 


0.75X  0.5522 

0.6701  (0.875  -  4.619(0.0086+  0.0180+  0.0024)] 
0.4142 

“0.6701X0.7549 


=0.8188 

L.  required  in  hole=L.  minX^=0.3871  X0.8188/0.3333  =0.9509  inch, 


which  is  less  than  the  L«  (1  in.)  permitted. 

Actually,  in  this  case  a  5/8-1 1UNC-2A  screw 
with  a  length  of  thread  engagement  of  0.92  inch 
would  be  satisfactory,  but  a  3/4-10  would  require 
a  length  of  thread  engagement  longer  than  1  mch. 

8.  QAQBS 

The  specifications  for  gages  begmning  on  pages 
3  and  85  of  this  supplement  and  be^nnlng  on  page 
29  of  Handbook  H28  (1944)  are  apphcable  to 
special  screw  threads. 

SECTION  XVII.  CROSS-RECESSED 
MACHINE  SCREWS 

These  standards  for  two  types  of  cross-recessed 
machine  screws  are  intended  for  general  use  where 
cross-recessed  heads  are  required.*  *  Type  I  re¬ 
cesses  have  a  larro  center  opening  and  a  blmt 
bottom.  Type  11  recesses  have  a  smaller  center 
opening  and  a  more  nearly  sharp  bottom.  These 
t^es  differ  in  other  respects  as  shown  in  ^e 
illustrations  and  tables. 

1.  RECOMMENDED  REQUIREMENTS 

(tt)  Workmanship. — The  workmanship  shall 
be  compatible  with  the  type  of  product  and  class 
of  thread  specified.  The  product  shall  be  free 
from  fins,  seams,  or  other  defects,  which  may 
affect  their  serviceability. 

Unless  the  method  of  manufacture  is  specifically 
stated,  the  method  of  manufacture  employed  for 
the  production  of  screw  threads  on  machme  screws 
shall  be  by  chasing,  milling,  die  cutting,  or  roll^. 

■  It  Is  soiBSSted  that  the  type  of  cross-recessed  screws  used  In  eqaipment 
pnrcbased  nnder  performance  specifications  be  In  accordance  with  the  con¬ 
tractor’s  and/or  equipment  manufacturer’s  established  practice. 

*  It  Is  suRgested  that  the  established  standard  type  of  cross-recess  of  the 
syiency  or  department  concerned  be  ascertained  Mfore  specifying  the  type. 
This  is  to  obviate  double  stocking,  tooling,  and  delays. 


(6)  Thread  Series  and  Classes. — ^The  num¬ 
ber  of  threads  per  inch  shall  be  that  specified  for 
the  Unified  or  American  National  coarse-  or  fine- 
thread  series.  Unless  otherwise  specified,  ma¬ 
chine  screws  shall  be  of  the  coarse-thread  series, 
classes  2A  or  2. 

(c)  Details  OF  Design. — 1.  Length  of  eare/m. — 
The  length  of  machine  screws  is  measured  from 
the  largest  diameter  of  the  bearii^  surface  of  the 
head  to  the  extreme  point,  in  a  line  parallel  with 
the  axis  of  the  screw.  The  leng^  of  machine 
screws  shall  not  vary  from  that  specified  by  more 
than  the  following:  Up  to  1  inch  in  length,  -fO, 
—Hi  in.;  over  1  to  2  mches,  inclusive,  +0,  —Me 
in.;  and  over  2  inches,  -f-0,  —Mi  in. 

2.  Length  of  threads. — ^The  length  of  threaded 
portion  of  lengths  up  to  and  induding  2  inches 
shall  extend  to  within  2  threads  froxnthe  bearing 
suHace  of  the  head.  Longer  screws  shall  have  a 
minimum  complete  thread  length  of  IM  inches. 

3.  Body  diameter. — ^The  diameters  of  the  im- 
threaded  portions  shall  not  be  less  than  the 
minimum  pitch  diameter  nor  more  than  the 
maximum  major  diameter  of  the  thread. 

4.  Bearing  surface. — ^The  bearing  surface  of 
machine  screw  heads,  except  flat  and  oval  coimter- 
sunk  heads,  shall  be  at  right  angles  to  the  axis  of 
the  body  of  the  screw  within  a  tolerance  of  2'*. 
The  axis  of  the  conical  bearing  surface  of  flat  and 
oval  countersunk  heads  shall  be  parallel  with  the 
axis  of  the  body  within  2®. 

5.  Concentriciiy. — ^The  heads  of  all  machine 
screws  shall  be  concentric  with  the  axis  of  the 
body  within  a  tolerance  of  3  percent  of  the  specified 
maximum  head  diameter.  On  flat  and  oval 
countersunk  heads,  the  eccentricity  shall  be 
measured  at  a  distance  equal  to  two-thirds  of  the 
head  height,  H,  from  the  small  end  of  the  head. 
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2.  TABLES  OF  DIMENSIONS  standard  gage  points  specified  in  table  XVII. 10 

Dimensions  of  round-head,  flat-head,  100®  flat-  figures  XVII.9  and  XVII.  11. 

head,  fillister-head,  oval-head,  trusa-head,  bind-  dimensions  shall  conform  to  tables 

ing-head,  and  pan-head  cross-recessed  screws  shall  XVII.9  to  XVII.  13,  inclusive,  and  figures  XVII.9 
conform  to  tables  XVlI.l  to  XVII.8,  respectively.  to  XVII.12,  inclusive. 

AU  recess  dimensions  shall  conform  to  table  Driver  dimensions  shall  conform  to  table 
XVII.9  as  controlled  by  the  penetration,  Q,  of  XVII.  14  and  figure  XVII.IS. 


TYPE  I 


Fioubb  XVII.l. — Round-head  croee-receaied  machine  tcreiM  (see  table  XVII.l). 
Tabu:  XVII.  1. — Dimensions  of  round-head,  cross-recessed  machine  screws  (see  fig.  XVII.l) 


.093  .076 

.119  .096 

.146  .123 

.163  .129 

.189  .162 

.264  .  224 

.280  .  248 

.314  .279 

.349  .  313 


I  Tba  dism«ter  of  ttie  onthraadcd  portion  sfasU  be  not  less  than  the  minlmom  pitefa  diuneter  nor  more  than  tbe  msilmnni  major  diameter  of  the  thread. 

*  The  radlns  of  tbe  fUlet  under  the  bead  shall  not  exceed  one-balf  the  pitch  of  tbe  thread.  The  application  of  an  undercut  instead  of  a  radius  Is  optional. 

*  AU  lecesa  dlmeoslnns  are  oontroUed  by  the  penetratfan,  Q,  of  standard  gate  points  as  speclllM  in  table  XVn.lO  and  figures  XVn.9  and  XVn.ll. 


Penetratlcm 

Recess 

Maxi¬ 

mum 

Mini¬ 

mum 

diameter, 

mnarirmim 

in. 

in. 

in. 

0.048 

0.034 

a  106 

.062 

.047 

.122 

.076 

069 

.137 

.063 

.163 

Typenreceas 
Dimensions  of  recess 
C  M 


Nominsl 
sixe,  ■ 
D 


Threads  per  Inch 


Coarse-  Vine- 
thread  thread 
series  series 


Dimensions  of  head  * 


Diameter  of  bead  Height  of  bead 


No. 

in. 

2 

a066 

4 

.112 

6 

.126 

6 

.138 

8 

.164 

10 

.190 

13 

.216 

1/4 

r 

w 

Typelreoeas 


Dimensioas  of  recess 


Fenetrstiai' 


Mini- 

Man- 

Mini- 

tntim 

mom 

mum 

In. 

In. 

0.089 

0043 

0.037 

.067 

.062 

.078 

.062 

.046 

.083 

.060 

.036 

.091 

.070 

.046 

.107 

.087 

.064 

.123 

.108 

.062 

.139 

.106 

.083 

.160 

.137 

.104 

.198 

.167 

.144 

.237 

.206 

.183 

.307 

.218 

.196 

.332 

.233 

.211 

Beoess 

number 


Maxi¬ 

mum 

sharp 

Mini¬ 

mum 

sharp 

Mini¬ 

mum 

with 

maxi¬ 

mum. 

Maxi- 

mnm 

Mini¬ 

mum 

in. 

in. 

fn. 

in. 

in. 

0.172 

0.166 

0.160 

0.061 

0.040 

.199 

.181 

.176 

.068 

.048 

.226 

.207 

.200 

.067 

.066 

.262 

.232 

.226 

.076 

.062 

.279 

.257 

.249 

.083 

.069 

.332 

.308 

.300 

.100 

.084 

.385 

.360 

.348 

.116 

.098 

.438 

.410 

.397 

.132 

.112 

.507 

.477 

.462 

.153 

.131 

.636 

.600 

.681 

.191 

.166 

.762 

.722 

.700 

.230 

.200 

.812 

.771 

.743 

.223 

.190 

.875 

.831 

.802 

.223 

.186 

No.  in,  in.  in.  <n.  (n.  in.  in.  in.  in.  in.  in.  in.  in. 

2  0.086  66  64  0.172  0.166  0.160  0.061  0.040  a  003  0.053  a040  0.099  1  0.062  0.047  0.129 

3  .  099  48  66  .199  .181  .176  .  068  .  048  .  004  .  068  .  045  .104  1  .076  .  059  .160 

4  .112  40  48  .226  .207  .200  .067  .066  .004  .079  .066  .126  1  .088  .072  .169 

6  .126  40  44  .  262  .  232  .  226  .  076  .  062  .  006  .  072  .  062  .151  2  .101  .084  .189 

6  .138  32  40  .279  .257  .249  .083  .069  .006  .092  .072  .171  2  .114  .097  .209 

8  .164  32  36  .  332  .  308  .  300  .100  .  084  .  006  .107  .  087  .186  2  .139  .121  .249 

10  .190  24  32  .  385  .  360  .  348  .116  .  098  .  007  .122  .102  .  201  2  .164  .146  .  289 

12  .  216  24  28  .  438  .  410  .  307  .132  .112  .  008  .136  .116  .  266  8  .190  .171  .329 

1/4  20  28  .607  .477  .462  .153  .131  .009  .161  .131  .280  3  .224  .204  .380 

6/16  18  24  .635  .600  .681  .191  .166  .011  .193  .174  .362  4  .286  .264  .476 

3/8  16  24  .762  .722  .700  .230  .200  .013  .222  .203  .390  4  .347  .324  .672 

7/16  14  20  .812  .771  .743  .223  .190  .016  .238  .219  .406  4  .371  .347  .609 

1/2  13  20  .875  .831  .802  .223  .186  .018  .263  .234  .421  4  .402  .377  .666 

■  The  diameter  of  the  anthreaded  portion  shal]  be  not  less  than  the  minimum  pitch  diameter  nor  more  than  the  msTlmiim  major  diameter  of  the  thread. 


>  All  recess  dimensions  are  (xmtroUed  by  the  penetration,  Q,  of  standard  gage  points,  as  specified  in  table  XVn.lO  and  figures  XVn.9  and  XVILU. 
«  Edges  of  head  may  be  rounded. 
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—  See  Note  3 
(2  in. and  undeO 
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See  Note  2 
(Ov  er  2  i  n.) 


Fioubb  XVII.3. — Crots-recegaed  100°  flat  (countersunk)  head  machine  gcrewa  (eee  table  XVII. S) 
Tablb  XVII.3. — Dimengiona  of  croag-receaaed  100°  flat  (counteraunk)  head  machine  acrewa  (aee  Jig.  XVII.S) 


Threads  per 
Inch,  n 


Nominal 
tize,'  J> 


Dlmensi(Hi3  of  head  > 


Diameter  of  head  Height  of  head 


Coarse-  Fine-  Mini- 

th)^  th^  1^.  Mini- 

series  series  mum  mom  with 

sharp  sharp  maxi¬ 

mum,  S 


4  0.112 

40 

48 

8  .138 

32 

40 

8  .104 

32 

38 

10  .100 

24 

32 

1/4 

20 

28 

5/16 

18 

24 

3/8 

16 

24 

.477  .  482 

.800  .881 

.722  .  700 


Type  I  recess 


Dimensions  of  recess 


Penetration  >  Recess 
_  diame¬ 
ter. 

Maxi-  Mini-  maxi¬ 
mum  mi 


<n.  fn. 
0.040  0.003 


.110  .027  .008 

.138  .123  .008 

.165  .148  .  000 


.005  .  244 

.128  .314 

.151  .330 


Recess 

number 


Type  n  recess 


Dimensions  of  recess 


Penetration '  Recess 

_  diame¬ 
ter. 

Mail-  Mini-  maxi¬ 
mum  Wlnin  Tnnm 


0.054  I  0.145 
.185 


.186  .188  .  325 

.230  .218  .408 

.200  .267  .485 


I  The  diameter  of  the  unthreaded  portlcm  shall  be  not  less  than  the  minimum  pitch  diameter  nor  more  than  the  msTimiim  major  diameter  of  the  thread 
*  ilie  radius  of  the  flUet  under  the  head  shall  not  exceed  twice  the  pitch  of  the  thread. 

>  recess  >iinM>niiion«  are  controlled  by  the  penetration,  <2,  of  standard  gage  points,  as  specified  In  table  XVlI.lO  and  figures  XVII.3  and  XVH.U. 


Sormo-Thread  Standards 


TYPE  I 


TYPE  II 
— See  Note  I 


See  Note  3 

(2  ia  and  under)  '  (Over  2  in.) 

Fiomz  XVII.4. — Oval  fillitter  head,  erosa-reeesaed  maekine  teretn  {tee  table  XVII. Jf) 


Table  XVII.4.-— of  oval  fiUiater  head,  crote-receseed  machine  screwe  (tee  Jig.  XVII.4) 


Noaiinvl 

“*S-‘ 


10  .lao 

U  .318 


Threads 
per  Inch 

Coarse- 

Fine- 

thread 

thread 

aeries 

series 

86 

64 

48 

86 

40 

48 

40 

44 

33 

40 

33 

36 

24 

33 

24 

28 

30 

28 

18 

34 

16 

34 

14 

20 

13 

30 

Diameter  ot 
bead 


Dimenslans  of  head' 


Height  of 
head 


Typelteoeaa 


Dimensloas  of  leoeas 


Recess 
num- 

Penettatlon  >  Recess  her 


Man-  Mini-  Mad-  Mini-  Mad-  Mini-  I  Mad- 


mnm  m 


mum  mum  mum  mum 


TTpcIIieeess 


Dimensions  ot  recess 


PeiMtratlaai  Recess 
dlixn* 

-  «ter, 

Mad-  Mini- 
mum  mum 


M.  M. 

aots  ao3i 

.ON  .044 

.073  .086 

.087  .060 


■The  diameter  of  the  unthreaded  portion  shall  be  not  less  than  the  minimum  pitch  diameter  nor  more  than  the  meriinmn  major  diameter  of  the 
thread. 

>  The  radios  of  the  fillet  under  the  head  shall  not  exceed  one-half  the  pitch  of  the  thread.  The  application  of  an  undercut  Instead  of  a  radius  Is  optloaaL 

~^II.10  and  figures  X 
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“See  Nofe  4 


TYPE  I 

TYPE  1 

- L  - 

r - See  Note 

innnnnfinnnnniinniii 

ffl^iuuuuuyuuuuuw 


Lj(l5{in.  Min.) 


' - See  Note  2 


See  Note  3 


(2inand  under)  (  Over  2  in.) 

Fiotnus  XVII.S. — Oval  (eoutUervunk)  head,  eroae-receeted  machine  eerevn  (see  table  XVII. S). 


Tabus  XVII.S. — Dimeneione  cf  oval  (counteraimk)  head,  eroee^eceeeed  machine  eerewe  (tee  fig.  XVII. S) 


Threads  per 
indi,  a 


Dfanenahms  of  head  » 


Tnwlnceas 


Dhnensiaas  of  leesas 


Typellnoeas 


PhnwistonsofiacBSi 


Nomtoal 
sise,i  D 


Diameter  of  head  Hel^tofbead 


Coarse-  Fine- 

Mail-  Mlnl- 

series 

sharp  sharp 


on 

mbil. 

Maxi*  Mini'  xnnzn 
mom  mom 


Flat 

oifai.  Penetration* 

■  dianu 

Eniios  star 

Mad-  Mini-  Maif-  Mini-  masJ- 

Tni|tT^  TTiTim  niun  iH^m  XQim 


No.  i*. 

2  aoee 

3  .089 

4  .112 

3  .125 

e  .138 
8  .164 

10  .190 

13  .216 


in.  in.  in.  in.  in. 

64  ai72  0.166  also  0.05110.040 
56  .199  .181  .175  .059 

48  .  225  .  207  .  200  .  067 

44  .252  .233  .225  .075 


.004  .092 
.004  .104 
.005  .116 


in.  in. 
0.060  0063 


1/4  20 

5/16  18 

3/8  16 

7A6  14 

1/2  13 


.279  .257  .2«l  .083 

.332  .  308  .  300  .100  .  084 

.385  .  359  .  348  .116  .  098  .  007 

.438  .  410  .  397  .132  .112  .  008 

.507  .477  .462  .153  .131  .009 

.635  .  600  .  581  .191  .165  .0 

.762  .  722  .  700  .  230  .  200  .0 

.812  .771  .743  .223  .190  .0 

.875  .831  .802  .223  .186  .0 


in.  in. 

0.045  aioo 

.057  .121 

.070  .133 

.050  .165 


her  FenetraUan*  Baeess 

_  diam¬ 
eter, 

Maxi-  Mini-  mra- 

mnm  mom  mom 


in. 
a063 
.066 
.098  I  .081 
.107  .090 


.124  .105 
.156  .136 
.173  .148 
.206  .180 


.247  .221  .380 

.295  .267  .476 

.374  .  343  .  672 

.404  .  372  .  609 

.442  .408  .656 


1  The  diameter  of  the  untbieaded  portion  shall  be  not  less  than  the  mlnlmom  pitch  diameter  nor  more  than  the  marlmam  major  diameter  of  the  thread. 
>  The  radios  of  tte  lUlet  under  the  head  shall  not  exceed  twice  the  pitdi  of  the  thread. 

*  AH  recess  dimensions  are  oontroUed  hr  the  penetration,  Q,  of  standard  gage  pohits,  as  specified  in  table  XVII.IO  and  figures  XVILO  and  JCVn.ll. 

4  EdgM  of  head  may  be  rounded. 


T^pellreceas 

Dimanalons  of  reeesa 

« 

M 

Penetration' 

Recess 

diameter. 

maxi- 

Maxi- 

Mini. 

Twnm 

mnm 

mma 

in. 

in. 

0.0S1 

0.037 

0.100 

•  OM 

.051 

.137 

.081 

.064 

.144 

.087 

.070 

.162 

.103 

.084 

.180 

.133 

.113 

.316 

.163 

.130 

.251 

.170 

.146 

.286 

.301 

.175 

.331 

.388 

.230 

.301 

.381 

.251 

.461 

.343 

.310 

.531 

.404 

.370 

.601 

I  The  diameter  of  the  unthreaded  portion  shall  be  not  less  than  the  minimum  pitch  diameter  nor  more  than  the  mariinnin  major  diameter  irf  the  thread. 
*  The  radius  <sl  the  fillet  under  the  head  shall  not  exceed  one-half  the  pitch  of  the  thread.  The  application  of  an  undercut  Instead  of  a  radius  is  rational. 
>  All  recess  dlmenslnns  are  contndled  by  the  penetration,  Q,  of  standard  (age  points  as  spedfled  in  table  XVII.lO  and  figures  XVn.S  and  XVn.ll. 


Screw-Thread  Stctndarde 


Nomina] 
sixe,  ■ 

Threads  per  Indi 

Coarse- 

thread 

series 

Fine- 

thread 

series 

No. 

3 

In. 

a066 

56 

64 

3 

.ow 

48 

56 

4 

.112 

40 

48 

S 

.125 

40 

44 

6 

.138 

32 

40 

8 

.IM 

32 

36 

10 

.190 

24 

32 

12 

.316 

24 

28 

1/4 

20 

28 

5/16 

18 

24 

3/8 

16 

34 

TypelTcoc88 


Dlmensicas  of  bold  * 


Typellreoess 


Maxi-  I  Mini- 
mom 


Penetistioo  < 

_  Booess 

diameter. 

Maxi-  Mini-  iwTimTiiw 
mom  mum 
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Tabu  XVII.9. — Dimensions  of  cross  recesses,  types  I  and  II  (see  figs.  XVII. 9  and  XVII. 11) 


Tabu  XVII.IO. — Dimensions  of  gage  points  for  types  I  and  II  cross  recesses  (see  figs.  XVII.9  and  XVII. 11) 


Type  I  raeMS  nmnlwr 


Dfanaoslaas 


Typelli 


O,  +aoi».  -OiOOO. 


0.006  -N  OOO  ’ln. 
-0.001 


Tabu  XVII.  12. — Dimeruions  for  type  II  recess  gage  (see 
fig.  XVII.lt) 


rasa  angle 


7  rUILLMS  ANGLE  WfTN 
/  W.  AXIS 


rsm 

Wd 


A* 

±0.0001 

B 

±aoo6 

C 

-a  003 

-a  000 

D 

±aoo6 

±^006 

F 

±aoooi 

a 

±aoo6 

in. 

<•. 

in. 

in. 

in. 

In. 

in. 

0.0030 

11/33 

a376 

1 

7/8 

a0026 

3/16 

.1410 

3/8 

.376 

1 

7/8 

.1406 

1/4 

.2460 

1/3 

.376 

1  1/16 

16/16 

.3486 

6/16 

.4360 

11/16 

.600 

1  1/4 

1  1/8 

.4366 

16/33 

PlODBB  XVir.9. 
recesses 


— Gage  point  and  recess  dimensions,  type  I 
I  («««  tables  XVII.9  and  XVII.IO). 


>  i4-|ice  diAmeter. 

Tabu  XVII. 13. — Type  II  recess  screw  style  and  site  for 
various  penetration  gage  diameters 


Oage  diameter,  A 


Style  of  screw 


Tabu  XVII.ll. — Shank  dimensions  of  gage  ^nts  for 
type  I  cross  recess  penetration  gage  (see  fig.  XVII.IO) 


A 

±0.003 

B 

'±0.003 

C 

±0.0001 

in. 

0.012 

.018 

.022 

.031 

In. 

0.020 

.031 

.037 

.063 

in. 

0.0676 

.1417 

.3097 

.3126 

d^OOS 

F 

±0.006 

0 

±0.006 

in. 

6/32 

7/32 

1/4 

23/64 

In. 

11/16 

3/4 

25/32 

27/32 

in. 

13/16 

7/8 

29/33 

31/33 

a  141 

0.246 

0.*M 

Nominal  size  of  screwi 

1 

6, 6, 8. 10 
8,6,8 

12, 1/4,5/16 

10, 12, 1/4 

3/8,7/16,1/2 

8/16,3/8,7/16, 

1/2 

3/8 

3/8,7/16,1/2 

6/16.3/8,7/16, 

1/2 

3/8, 7/16,  V2 

3/8 

3/8 

6.  8, 10 

6,  8,  10 
6,6,8 

1/4,  6/16 
12,1/4,6/16 
10.12,11* 

6,  6,  8.  10 
4,  6,  6,  8 

6,  6,  8,  10 

12, 1/4,6/16 
10,12,1/4,6/16 
12, 11*,  S/U 

Screw-Thread  Standards 


^-20  TAP  FOR 
SET  SCREW 


.376!S8S 

GRIND 


STANDARD  DIAL  GAGE. 
ONLY  WITH  NUMERALS 

readmg  m  reverse 


GAGE  POINT 

SEE  TABLE  SOLaFOR 
SHANK  DIMENSIPNS. 


GAGE  SHOWN  IN 
GAGING  POSITION 


GAGE  SHOWN  IN 

ZERO  POSinON  NOTE:  WHERE  NOT  SPEOlFlEO 

TOLERANCE  IS  OR-.005 

Fioxjbe  XVII.IO. — Penetration  gage  for  type  I  cross  recesses  {see  jig.  XVII.9  and  table  XVII.ll). 
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HALF  END  VIEW  '  HALF  SECTION  AA 

FiOTTBK  XVII.ll. — Qaae  point  and  recets  dimentiont,  typo  II  recesses  (see  tables  XVII. 9  and  XVII.lO). 
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STANDARD  DIAL  GAGE  WITH  NUMERALS 


GAGE  ASSEMBLY 


GAGE  HEAD 

TOLERANCES  AREAOOS  INL  UNLESS 
OTHERWISE  SPECIFIED 

Figubb  XVII.12. — Penetration  gage  for  tyye  ll  croee  reeeteee  (tee  fig.  XVII. 11  and  tables  XVII. IS  and  XVII. IS). 
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WIDTH  ^OTTOMJJF  FLUTE  ^ 

X  ^ 


a 
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Tablx  XVII. 14. — Dimmaions  of  croat-receat  drivara,  typaa  /  and  II  (aeefig.  XVII. IS) 


Dimensions 

_ _ _ _ 

Type  I  recess  number 

Type  II 

1 

3 

3 

4 

o.aw  In . 

0.090  In, . 

O.IjiA  in 

0.0394  ill _ 

n  iMOA  in 

6.6^  in. 

9°. 

75°. 

r . 

S°4S' . 

18° . 

IfiO . 

18° 

Wing  angie -H)'-30' . 

26°30'_ . 

26°30'_ . 

36°^ 

138° . . 

140° . 

148®. 

l.«® 

104° . . 

92® . 

92® 

W°17'. 

■iiiv 

0.0434  In. . 

0.0828  In 

Wins  thickness.  F 

/O.OlOln . 

0.023  In . 

0.027  In _ _ 

10.030  in. . 

0.028  In. . 

0.046  in. . 

} . 

0.016  in. 

